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ARCHEOLOGICAL EVIDENCES OF THE 
ANTIQUITY OF DISEASE IN 
SOUTH AMERICA 


By Professor ROY L. MOODIE 


[INTRODUCTION The prehistory of the P 
ALTHOUGH the territory now included 18 One of fascinating Interest 
within Peru has furnished the majority Tegion people of divers 
of the evidences of the ills and accidents lived for thousands of years 
to which the ancient South Americans ‘| 1 Museu f N 


were liable, vet there are in other parts — extensis 
of the continent traces of prehistoric dis ‘ 
aSes These scant evidences have been 


reviewed? elsewhere and we may restrict — psy 


uur attention in this place to the more y 
abundant evidences presented by arche R. | 
. . | ( 
ologieal discoveries in the territorv in iH 
, ‘ Vl H ‘ 4 
and around Peru 009 : eat 





nogiques, pl. X t 
Rov I Moodi 192 Pa it oy } 
Urbana, pp. 1-567, plates xt 19 text-figs 
\ review of the evidences of sease ar jury by P \ | 
i ly g og il t ‘ \ il i oe 
Chapt X\ eviews t s thog 
' » t A me i 


dears P at on Nasal. Sinus s 
Pat oy ind S o y E P . Tess M 
Santa Fé, pp. 1-38, figs. 1-17 
This important study is based on the coll 2 
n of pre-Columbian Peruvian material at t 
San Diego Museum, assembled by Dr. Ales ¢ : . 
Hrdlitka. The author, a practicing surgeon of ae 
San Diego, discusses diseases and surgica *G. G. Mact 











THE SCIENTIFIC MONTHLY 








194 


THE SCIENTIFIC 


MONTHLY 








- 











HREI 





DISKASE IN SOUTIL AMERICA 





ETRE + My. ey 


En 


& 








a 





Courtes of the lime car Vuseur 0 Nat vedi 
FIG. 2. AN ELABORATELY EQUIPPED, COMPLETE MUMMY-—PACK 
WITH FALSE HEAD, FROM TRUJILLO, NI RUINS OF CH CHAN, PI | 


IS WITHIN TI 
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FIG. 


FROM THE FAMOUS NECROPOLIS AT ANCON, 


FIED SPECIMENS. 


LAR NETWORK OF HEAVY CORD, IS AN INTERESTING 


LEFT ARE TWO REEDS WRAPPED WITH IREAD, 
WEAVING MATERIALS. THIS SPECIMEN, NO. 
TWENTY-THREE INCHES LONG, EIGHTEEN INCHES 


LECTED BY GEORGE A. 


ties grew and waned centuries before re 
corded history, and it is the task of the 
prehistorian to puzzle out, from the ma- 
terial at hand, the details of the daily 
life® ** of those ancient and interesting 
people. 
with the evidences seen on skeletal material col 
lected in conjunction with the exploration of 
Machu Picchu, by Yale University. 
the best anthropological papers 
bian Peruvians within recent vears. 

® Leonard Freeman. 1924. ‘‘Surgery of the 


Ancient Inhabitants of the Americas,’’ Art and 


These are 


n pre-Colum 





MUMMY 


PERU, 


THIS ONE, WRAPPED IN CLOTH 








oyF . Koos 
thee Sean HE 
We 
; . 
> 
PACK 
WHICH HAS YIELDED GREAT NI 
AND SKINS, CARELESSLY TIED IN’ A , 
EXAMPLE OF COMMON TYP! PACK. O 
AND THI BAG, NOW ORN, DOUB ESS 
FIELD MUSEUM OF NATURAL HIs 
WIDE, WITH A DEPTH OF SIX ( 
DORSEY. 
RUINS 
Some of their ruins® are notabl: 
in point of size or massiveness of 
Archeology, 18: 21-35, figs. 1-24. The 
a surgeon in Denver, presents the best g 
account of the subject so far publis 
material was largely that preserve : 
Diego Museum. 
*aGarcilasso de la Vega, son of : 
princess and a Spanish father, after 


of residence in Spain, wrote largely f1 
tradition and 
his ‘*‘ Royal Commentaries,’’ which give 


sidel gehts on the life of the ar 


ory, writings of 
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FIG. 4. PREHISTORIC MUMMY-PACK FROM ICA VALLEY, PER 
CLOTH COVERING DISINTEGRATIN( M ’ \ ‘ | 
MAN 1 
struction The city of Chan-Chan, coy dalisi still goes o1 n spite of leg rv 
ering eleven square miles, is thought to strictions. Mummies, wrapped and 
have had a population of hundreds of vrapped. bones. potteries and other ob 
thousands. Its sixty-foot protecting wall jects are thrown careless aside ol 
Is now reduced to mounds of earth by broken open in the search for treasure 
centuries of erosion. From this discarded material e hee 
Among these ruins. opened through secured the evidences for the antiquity 
the centuries by treasure hunters, occur of disease in this part of South America 
bi the potteries, the implements, the mum " 
3 mies and other archeological objects on MUMMII 
i which is founded our knowledge of the Among the archeolog i| objeets ex 






antiquity of disease in this area. Van amined for this purpose the mummies 





108 


are, of course, the most Important 
Many of the known mummies were care- 
fully prepared by drying" and wrapped 
; bound, more 


Wal- 


lis Budge has estimated that of the mil 


in skins or cloths and were 


or less neatly, with woolen cords. 


lions of people who lived in Ee pt w hile 
embalming was in vogue probably not 
hundred thousand were 


more than a 


embalmed. Mummies were expensive 
and only the rich could have their bod- 
life 


It is possible that 


les prepared for resurrection and 


eternal with Osiris. 


a similar ratio obtained amone the 


Andeans. The museums of the 


hundred. A 


have been destroyed by 


ancient 
world POSSeSS only a few 
few thousand 
treasure hunters, and an untold number 
The 


the population is still to be 


remain buried. vast majority of 
accounted 
for. 

Mummies which were thrown aside by 
vandals soon lost their coverings of cloth 
and dry skin, leaving their bones to ex- 
hibit such evidences of disease’ as may 
have made permanent alterations in the 
bones. 


structure of the Unwrapped 


mummy-packs may be examined by 
means of the X-ray ;* which reveals most 
of the diseased alterations of the skele- 
Scores 


Fig. 20 


ton, and some of the soft parts. 
of prehistoric mummy-packs 
have been thus examined, and will soon 
be deseribed. 

The details of the preparation of the 
both in the Andean 
highlands and along the coast are still 
Sun drying, both in 


dead for burial 
to be determined. 
the mountains and along the coast, seems 
to have been most prevalent and we do 
not know that the 
opened, although their skilled surgeons 


abdomen was ever 


had no hesitaney in opening the head.*’ 
Some of the mummies discovered in 
the necropolis at Ancon® are wrapped in 


fine skins (Fig. 3) or gorgeously colored 


IMIS. ‘*Surgery among 


MacCurdy. 


Peruvians,’’ Art and 


WG. G. 
Ancient 
381-395, 


{rohe ology, pp- 


illus. 
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* 
Courtesy Field Museum of Natural H 
FIG. 5. MUMMY-PACK OF PLAITI 
STRAW 

OPEN IN FRO I r | 

MONTE AT ¢ CO | OF 

THIRTY IRE} cH ) 

INE HALF INCHES: D 

3522, Fretp MUSEUM ¢ N 

cloths, the colors bright and frest | 

1) after centuries in the sands. Oft 

more than one body" is enclosed 

single pack (Fig. 7 Sometimes 

false head is placed on the wrong e) A 

Arthur Baess TO —pP 

Mumien.’’ Untersuchungen mit X-St 

Taf. 1—15. 
. 
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SHOWING THREI 


the package. In the 


(Cuzeo bodies 


bodies 


Infant 
wrapped in coarse cloth 


cord. 


vation. 


ifter Baessl 
FIG. 7. A RONTGENOGRAM OF AN ANCIENT PERUVIAN MUMMY-PACK 
BODIES WITH METAL OBJECTS NEAR THE HEADS. THE BODIES 
AND PLACED CLOSE TOGETHE! 
mountains near gans' in limbs of bodies many centu 
were enclosed in neatly old. Microscopie examination of the t 
woven cases of straw or twigs (Fig. 5), sues reveals cells and their nuclei. blo: 
or both, with an aperture for the face. corpuscles, connective and fatty tissu f 
were often carelessly and in certain areas elastic fibers 
(Fig. 6) and The walls of an artery from the leg sh 
tied in a negligent manner with heavy = evidences of disease. Often in the ma 
Naked mummies, folded, are fre- Rontgenograms examined shadows of! 
quently found in a good state of preser- testines. liver and spleen are see} 
; , : , 12H. U. Williams. 1927. ‘Gross and M 
It is possible, after soaking in weak seepie Anstomy of Two Peruvian Mum . 
formalin solution, to identify muscles, 4rchives of Pathology and Laboratory M 
nerves, tendons, arteries and other or- cine, 4: 26-33. 
‘ 
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FIG. § PREHISTORIC PERUVIAN POTTERY SHOWING EVIDENCES SEAS] 
7 Le \ 

‘ x \! 

Vid R J } I | 

Mi I " HLA | ~ \l 

I | I } ] 

ING DISI 


Se See nage ca 











Courtesy of the A ‘ VU Nat H 


FIG. 9. PREHISTORIC PERUVIAN POTTERY SHOWING EVIDENCES OF DISEASI 


Left: DOUBLE-SPOUTED JAR SHOWING HUMAN FI 







LEISHMANIASIS. VESSEL EIGHT AND THREE FOURTH ID ES VW R 





JAR SHOWING HUMAN FIGURE WITH DISEASE OF HE MOT 








BACK, Right: JAR SHOWING HUMA) 
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FIG. 10. THE IVORY-—-LIKE LUSTER OF THE 
INDICAT! \ HEALTHFUL CONDITION OF THE BONES AT THE TIMI 
San Du MUSEU) MANY rHE YOUTHFUL MUMMIES REVEAI 
NI ITIONAL DISEASE IN CHILDHOOD, 


> » — . 
POTTERIES 


It was a wide-spread custom in pre- 
the to 
abundant potteries’ 


times in Peruvian area 
depict their 
many of the intimate details of the daily 


life of the people, their food, their fauna 


historie 


and flora, their portraits, pugilistie en- 
counters and often their bodily struggles 
Many of these jars have 
By far the 
most prevalent disorder represented is a 
loathsome affliction, by a blood parasite, 


with disease. 
a considerable antiquity. 


of the mouth and nose—the disease be 


ing known as uta. It is depicted on the 
features of several of the potteries shown 
in The skull at 
the bottom of Fig. 24 shows the effects 


Figs. 8 and 9. shown 
of the disease, and the evenness of the 
wound suggests that an ancient surgeon 
may have excised the diseased parts with 
an obsidian flake in an effort to arrest 
the progress of the disease. A rare dis- 


ease, goundou, otherwise unknown in 


the western hemisphere, is indicated by 





the pottery to the left in Fig 
manifestations of disease 
interference 


water 


Jars. 


are 


A 


SKULL 


s ( 


yt 


and of sure. 


depicted on simils 
direful skin dise; 


Veruga peruana, is thus shown 


The diseases of childhood 


ancient n 
and 


numerous 


the diseases were such as to leave 


the bo 
exist 


on 
not 


since no traces of its manifestations ha) 


been seen in an examination, by 


of numerous mummy-packs. One d 
ease of infaney, a nutritional disor 
leaves its effects (Fig. 10) in pair 
lesions of the roof of the orbit or on tl 
bones of the cranial vault. The effect 
of this disease, known as Osteopoi 


sever 


Py 
ations 
e, if w 
infant 


hes. 


among 


DIATRICS 


must have 
¢ may 


mummies, 


the 


ancient 


been hia 


but fe 


And 


X 


or Cribra cranu, always remain 


healing, as sieve-like patches 


. 
Fig 





among 
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judge from 


\W 


Rickets, apparently, 


‘al 


10 
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Hydrocephalus is suggested by the shape 
of the infant 


mummies. 

















skull of several ancient 


TUMORS 


There are numerous instances of the 
presence Peru, 
mostly of the benign type, slow-growing 
Of this 
type are the ivory-like osteomata of the 
cranial vault and on the jaw. Bony 
tumors, of huge growth, due to irritation 
the 
sometimes 


of tumors® in ancient 


and often not bothersome at all. 


brain membranes 
found in the 
Soft tu- 
mors, of unknown type, often leave their 


from tumors in 
(Fig. 11 


heads of 


are 
ancient mummies. 
marks of pressure atrophy on the osseous 
parts. 





Courtesy of the American Museum of Natural H 
FIG. 12. PREHISTORIC COPPER AND BRONZE IMPLEMENTS 
FROM THE ANDEAN HIGHLANDS, MODIFICATIONS OF SOME OF THESE MAY HAVI 
PURPOSES Left to right: A- BROAD COPPER OR BRONZE BLADE; A COPPER NEEI 
VATION NEAR LLAYAYLL, LAKE TITICACA; A COPPER NEEDLE FROM KASAP 
Topo, Cerroca, BOLIVIA; A COPPER KNIFE, SHORT BLADE, WITH HI 


DISEASES OF THE TEETH 


The prehistoric peoples whose iis 


are following suffered from a variet 
dental troubles—with not a dentist 
lieve them.* Cavity formation throug 
(Figs. 15, 16 
was not nearly so prevalent as the 


Often all teet] 


caries while abunda) 


ye 


ages of pvyorrhea 


lost because of this disease (Figs 
17). Following upon excessive deposit 
of salivary caleulus (tartar) pyorr! 


reduced the efficiency of the teeth (F 

15, 16) and added bodily troubles \ 
(Fig. 16) 
wide-spread, often of enormous pro] 
the 


scesses were common 


tions, infecting air sinuses al 


MT 


14 


; 


spreading into the ears and mastoid: 








nee 
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ernumerar\ anda misplaced tTeetl tempts t 


; os. 16, 18) were not at all common surgical practices 


INJURIES 


' . irt I nil S 
\ecidental and intentional wounds 
ee mo So 
ticulariv ol the head.” were con mon, 
- . Write? mehistor 
necially in the highlands Some of 
‘ . WW mar he hriy hey 
se (Figs. 19. 23 produced bv a heavy 
. ‘ : WV oS g, scl ng 
ce (Fig. 13) were immediately fatal , 
“ ng WV followed 
Others (Fig. 19), produced by sling | 
. . : CONTE rif } , " 
shot, were less frequently fatal, produce 
| > ‘ oT | me? T ) ? T 
ng depressed fractures which were re a he 
| lowed he uy >] SHOWS } 


eved by trephining. Smashing blows 


; of these ethor The 
| from a heavy club are often seen to have . meCnOG 


distorted the features greatly, or to have made by cutting above 
: rodueed a set of radiating linear frac made to drain a frontal 
tures (Fig. 23). Broken limb bones The opening in the low 
ere crudely set, or healed as best they have been a post-mortem 
could without interference tion. since its location 
SURGERY R L. M S 
It may be that surgical interference, In * . pat | ory at Sad 
prehistoric times, developed out of at- Medu Hist 8 














: | 
| 
L 0 
Courtesy of the A V ‘ 
“ FIG. 13. PREHISTORIC PERUVIAN INSTRUMENTS 


Left: ComBINED COPPER, STAR-SHAPED MACE AND h f ly 
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FIG. 14 RONTGENOGRAM OF 
OF A MALE From NaSca, PERU, SHOWING LA 
San Du 
head, with an unusually thick skull, 
renders it improbable that there could 
have been an injury. A single skull 
shows (Fig. 22) what may have been a 


surgical bandage. 
heat was practiced as a counter-irritant. 
Excisions of diseased parts, the opening 
of 


were known and practiced. 


abscesses and possibly phlebotomy 

Primitive 
instruments, either of voleanie glass or 
Figs. 12, 1 


The application of 


copper utensils served the 


primitive surgeon. 


14 R. L. Moodie. 1926. ‘*‘A Prehistoric Sui 
gical Bandage from Peru,’’ Annals of Medical 
History, 8: 69-72. Illus. 


'* The application of 





ANCIENT PERUVIAN SKULI 
ISS OF AI TEETH THRO ‘ 
O MUSEUM 
splints in fractures oft lone hones 
unknown. 
DEAFNESS 





Ear troubles in prehistorie times 


prevalent and are to be associated v 
infections from the teeth reaching 
middle ear by way of the paranas 
sinuses, or from the nose following 


same route. Large exostosial, ivory 
growths in the outer passage interte! 


The o 


thicker 


with or prevented hearing 


passage is often closed by a 
of the walls of the meatus, as well as 
in the walls of 


osseous changes 


cochlea. 
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f syphilis in prehistorie 


been found in) South 


(CHRONOLOGY 


~~ not vet possible To assivhl ace irate 
prehistoric events in) South 


erica, We must speak 
uelv of the antiquity of civilizations 


es TO 


SOT wl ! 


the Andean regions in terms of thou 


and we must date the 


nds of vears, 
e ot potteries and mummies as that o 


7 





DIS} \SES ©) 


FIG. 15. DISEASES OF THE TEETH OF 
ANCIENT PERUVIANS 


Upper: PALATE OF SKULL No. 125, San Drrco 


M SEUM, FROM CINCO CERROS 


ISEASED CONDITION 0; 


ALATE, AND A CARIOT 
> TEETH ENCRUS' WITH SALIVARY 


*TARTAR,’” WITH EVIDENCES, IN THI 


POSED ROOTS, OF PYORRIHEA., 


The prehistoric 


hundreds of years ago 
D. 1530, the time 


era closes at about A. 
ot the Spanish conquest. It 
probable that there has been a continu i, 

, ee 7 


at or near to Anecon, : 


‘*The Americar 17 \N EDENTI 


seems 
7% 





ous settlement 


H. U. Williams. 1927. 
irchives of De 


LOUS 


*matoloayu 
OSS OF A EI 


Ongin of Syphi gag 
683-696. 


d Syphiloloqy, 16: 
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FIG. 18. RONTGENOGRAMS OF THE MAXILLARY REGION 
OF SKULL No, 209, SAN DieEGO MuSEUM (SEE FIG. 16 , A POST-COLUMBIAN MALI 
PERU, SHOWING CONDITIONS OF TEETH AND SURROUNDING BON] Left: Pa 


Right: MAXILLA FROM RIGH 


—E———— 


FIG. 19. INJURIES RESPONSIBLE FOR THE DEVELOPMENT OF ‘*TREPHINING 


IN ANCIENT PERU. Left: SLING-SHOT INJURY WITH DESCENDING LINEAR FRACTURI 


PRODUCING A DEPRESSED FRACTURE, RELIEVED BY TREPHINING. Right: SkuLL No. 42 
MUSEUM, FROM HvAcHo, PERU, SHOWING TWO SLING-SHOT INJURIE S, ABOVE, AND A H 


INJURY FROM A MACE, BELOW. 











ee 
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Courtesy of the Field Museum of Natural Histo 
FIG. 20. RONTGENOGRAM OF AN INFANT MUMMY 
FroM PERU, SHOWING WHAT PERFECT DETAIL THESE ANCIENT BODIES MAY POSSI THE EX 
TENDED SKELETON IS, APPARENTLY, FREE FROM DISEASI RICKETS IS UNKNOWN IN PREHISTORI( 


Perv. X-RAYS DO NOT REVEAL ANY OF THE RAVAGES OF THI 
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Peru, for the past two thousand years 
The chronology of Peru is being devel 


oped at Lima by Julio C. Tello by the 

















FIG. 21. ANCIENT PERUVIAN SUR 
GEONS TREPHINED THE SKULL 
IN SEVERAL WAYS, SAWING, SCRAPING, CUTTING, 


DRILLING AND BY COMBINATIONS OF THESE METH 


ODS. {bove: OPENING OF THE FRONTAL SINUS 
BY CUTTING, ABOVE THE ORBIT, IN SKI No. 
288, SAN DieGo MUSEUM, MALE FROM CINCO 
CERROS POSSIBLY FOR RELIEF OF SINUS HEAD 
ACHE. Below: OPENING MADE BY SAWING W { 


A ROUGH-EDGED FLAKE OF OBSIDIAN, IN SKUI 


No. 308, SAN Diego MUSEUM, A FEMALE FROM 


San DAMIAN, PERU, NEAR CINCO CERROS., 

















FIG. 22 A SURGICAL BANDA 
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accumulation of data and mate 
the anthropological and archeo 


museum and at San Mareos 


SUMMARY 

The majority of the evidences 
ease In South America, during 
toric times, is obtained from pict 
representations on potteries, son 
which are many centuries old, and 
mummies and skeletal parts det 
from mummies. Most of this mat 
is the result of vandalism, but s 
scientific collecting has been dot 
by Reiss and Sttibel,® then by Max 
and more recently by Kroeber for F 
Museum, and by Tello in Lima 
opened mummy-packs, examined b: 
X-ray, have furnished a great d: 
the evidences, and skeletal parts, 
derived from mummies, have show 


f disease and injury 


alterations « 
Among the abundant infant mum 
no traces of rickets are found 
diseases of childhood are seen [ise 
of the teeth, especially pvorrhe 


common. Many injuries due to wat 
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due to a 








DISEASE IN SOUTH 








FIG. 23 TWO ANCIENT PERUVIAN 
SKULLS SHOWING INJURIES 1 
1bo SKU No 2d. BAN DIEGO M 
1 CINCO CERROS, SHOWING TWO HUGE MACI 
* ? INJURIES. Below: SKULI No. 21, San ‘ ‘ 
) » Mr EI FI 5, & DAMI 
} S OF " USHIN¢ | } \ 
Wil [ ADIA ( t \ } 
found. Surgery, particularly trephin possibli 


ing, was well established Deafness was soft tiss 


number ot causes It will he of spec 

















NEW DATA ON THE ORIGIN AND SPREAI 


OF THE DOLLAR MARK 


By Professor FLORIAN CAJORI 


THE examination of manuscripts in 
the Bancroft Library of the University 
of California has supplied data which 
lead to a fuller grasp of the, for so long, 
elusive knowledge of the origin and 
spread of that symbol which came to 
represent the monetary unit now domi 
nant in the financial affairs of the world 
It is well known that the United States 


n 1785 and was 


dollar was adopted 
modeled on the average weight of the 
Spanish coin then in_- eireulation. 
Thomas Jefferson speaks of the dollar as 
‘‘a known coin, and most familiar of all 
to the minds of the people.” The first 
United States dollars were coined in 
1794. Jefferson does not use the dollar 
symbol $, or make reference to it. We 
shall see that its first occurrence ante- 
dates 1785 

There exist a dozen or more theories 


ll ot 


on the origin of the dollar mark. 
them are such stuff as dreams are made 
of. If ever the need of painstaking 
empirical study presents itself in the 
history of symbols, it is in the origin of 
our $. The student of chemistry and 
physies is not the only investigator who 
must subject himself to the reign of fact. 
When asked to submit evidence drawn 
from early manuscripts, the proponents 
of the theory that found the origin of $ 
in the superposition of the letters U and 
S (the ‘‘U. S. theory’’)? take to flight. 
The same is true of the advocates of the 
theories which ascribe the origin to the 
monogrammatic form’ of | H S (often 
1D. K. Watson, ‘‘ History of American Coin 
age,’’ 1899, p. 15. 

2 Notes and Queries (Fifth Ser.), London 
Vol. VI, 1876, pp. 386, 434. 

Standard Dictionary, 1896, article, ‘* Dol 


lar. 





erroneously nterpreted . j 
Hominum Salvator or to H S 
I 1 S that were abbreviations us 
the Romans for a coin ealled sest: 

or to the ‘pillars ol Hercules 

were impressed upon the ‘pillar 
lar’ of the seventeenth and ¢ 


centuries, or to the figure 8 coml 
with a vertical bar |) or with the s 
, or with the letter P. or with t! 
R, because the Spanish dollar was | 
as a ‘‘piece of eight’”® or as “‘8 1 
A theory which possesses gr 
cedent probability explains the 
of our $ from the Portuguese symb 
‘thousands’” which $ shaped x 


dollar mark. A number which we w 


13,765, the Portuguese wrote 15$7| 


Here the $, ealled ‘‘eifrao,”’ takes 
place of the comma, separating hun 
from thousands. This separating is « 


for convenience in the reading o 


bers. rhe e1trao cam O De 
the designat 


more especially in 


monetary values, as in 1.045: 58130 


reis or 1.043: 3818 ma/reis The 
supposes that the Portuguese **¢ 
was assigned the new role of repres 
ing the Mexican ‘peso”’ or “"plast 
and to have been adopted later 
United States as our ‘‘dollar”’ 
Proofs from manuscript evidence 


such a change actually did take 


‘M. Towns U.S I 
to IS90, p. 42 

Vot md OQ | Fift S 
Vol. VII, 1877, 1 155 17 New A 
Cyclo] i, \ VI. 1859, a . 
W. L. Faweett, ‘*G Debt ( 
1877, p. 1 

6M. Townsend, «¢ cit.. p. 42 S 
VUagacine, 1907. 12 515 Webst 
abridged Diet ry the , as 
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never been attempted 1! print Pollo ' 
writer has examined man) books (nited States at New © 
4 , 
many manuscripts, but has not sent t (ieorge Rover ¢ 
| t he slightest evidt ret 1? support The! ( ne eX 
S hypothesis Moreover. Ame}! ture OL the noi count I 
» ‘ who are known to have sed the Ss! ws T ( swe O this ray | { , 
ir mark In the eighteenth century a ft ! SU 
not in contact with the Portuguese 
ere were no Portuguese settlements i ten res 
North America Portuguese Slivel 1100. 5997. BPS. S5OD0. SGI 
nev eoined in Brazil did not in the 1 it { nes 
eighteenth century cireulate in_ the four sul \ 
{merican colonies, nor, so far as we ar by continu 
e to ascertain, in the West Indies o1 this ord ow) 
Gulf coast. There is no evidene right, the the p, the () 
hat the name ‘‘milreis’’ or the name the oth 
frao’’ ever came to be synonymous 4615 ts de by two mot () 
with ‘‘dollar,”’ or ‘‘peso.’’ The cifrao tion is down and u 
pothesis must therefore be abandoned motion 1s tl eu 
favor ot another hypothesis ior w! cl ben YY superposed | 
er general support has been found ist svmbDo sour ] 
The new data on the dollar mark to be According to the evidence su ied | 
resented in this article fully support the manus 1 ,? wk s lette) rr & 
tne conclusion reached in our previous IS a modified ; \] wie hhry 
articles.’ from which we reproduce, by tion PSO 
way ol introduction, Fig. 1 taken from ‘*pleces of eight.”’ 
a copy Ol a letter written at New Orleans tion « SISt n | r 
on September 12, 1778, by Oliver down upon the ; In Mey 
A fu summary of the prev 1s articles SCTLDOIS 17 iS } SIX . 
ind in F. Cajori, ‘*‘ History of Mathematica century the abbdreviatio D cal | 
Notations,’’ Vol. 2, 1929, pp. 15-29 found Nhe a sine the 
“Se Ee ; 
S sll row Ag En 
y Fo) » f va Z + (lp eed / 44 
Vike + he oe 7 raat Mises ? OPM? 
| - 
= 
i 
VN 
' Peat 
je? SS 
|i & 
> | ~ 
lg N 
iS 
Sw 
> ~ a a p/ 9 Pl 
; os yp ; 
<7 ‘er ¢ A Jd 7 or 
Jtaro-~itever CL. 4 Oona ee C/F 
A Y 
~ Fic. 1. THE ORIGIN OF THE DOLLAR MAI K, AS SHOWN ID —— n 





POLLOCK, FROM NEW ORLEANS, ON SEPTEMBI 12. 1778 








THE S 
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letter in abbreviations was almost un 


versal among the Mexicans. Our dollat 


mark arose among those writers who 
were less addicted to the practice ot 
raising terminal etters in abbreviations 
If our views are correct, then the dollat 
mark might spring up in different 


plac s, qu tT ina pe ndently, among var 


ous writers. And such was the ease. 
That the symbol! in Pollock’s letter 
was written in New Orleans is sienifi- 


Mexico and the 


Thi 
Caribbean Sea constituted the American 


the 


cant, Gult ot 


navigated 


On the 


Boats 


Mediterranean. 


Rivet Gulf coast 


West Indian 


nationalities 


Mississippi 
and the 
different 


islands people ot 


vathered, and 


commercial intercourse took place, 


| he st 


vo00ds 


distributing eenters tor 
coins We 


Sumner 


were the 


and also for quote 


from W. G 


which show 


certain phrase Ss 


the connection between the 


American colonies and the West Indies 
He tells of the trade Massachusetts had 
the West that 


‘scarcely had specie come into cireula 


with Indies. He states 
tion in Massachusetts. when it was found 
that. although the remittance had been 
the West Indies 
eurrency| began to 


trade of New York 


in silver, gold from 


‘then an inferior 


stay in the colony’’ 


with ‘‘the West Indies’’ was about 
720 ‘‘wholly to the advantage of New 
York.’’ ‘‘Coin was now coming freely 


into New England] by trade with the 
West Indies.’’ A similar 
due to J. K. Upton ** ** All the colonists 
were anxious to retain silver as a eireu- 
lating medium and their trade with the 
West 


eoin,”’ 


Statement IS 


Indies brought considerable silver 
but did 
beeause laws were enacted creating in- 
In the West Indies, 


the peso or Spanish dollar was in more 


not stay in the colonies 


ferior legal tender. 


such as 


general use than other coins, 
doubloons and _ joes. Westergaard! 
8S William G. Sumner, ‘‘ History of American 


1876, pp. 8, 34, 40, 42 


Curreney,’*’ 


»** Money in Polities,’’ Boston, 1884, p. 7. 

10 W. Westergaard, ‘‘The Spanish West In 
dies under Company Rule (1671-1754 New 
York, 1917, pp. 34, 92, 206, 225 


TENTIFIC 





MONTHLY 


florin, dueat, livre and mat 

A prociamatio} n Dut SS 
February 22, 1760, at Fort Amst: 
Martin, a West Indian is] 
bids giving protection to Neeroes 


in St. 


the island of St 


sum mentioned 11 
u Rf 2a /—> 
Maar 4 dutbeo Se ma“ eS 
evr —— | Can geb « r4 POA ee 
al ‘A / a . 
Mlaafler Par LE LS 


Pid 


feod> ; 
M10¢ch Atfeer- Lo: . 
ah a OPTeRLa, 


—— 

” , F 1. Y ay 
(ore O72 22rd) han L $00 

i / > J . , 7 

c 4 é i< BLL ‘Yabo - 

eee . Wi ee 
J" fe fe Pa ee af 

Z é 

] 2 I P 
West IND I s M 
ARY 22 17¢ 
\ LAREN \ * 
placed he fore the 500 mav meat 
tres”” ** pesos ”” oO! perhaps ll 


svmbol suggests 


The shape ol the 


rather than the letter G which does 


eall for the long downward or upw 
stroke on the extreme left \ 
Dutch document, of the vi li 
writes out in fu piastres Gou 


and indicates that this Haitian ¢ 
culated among the 
inte rpretation that the S) 
stands for ‘‘piastres.”’ 
rect, then we see in the docum 
1760 a 
upon the letter p and. 
the 


part wa\ deseent of the 
therefor 
toward formation of ow 
mark. 
Positive 


a West | 


Ima ree 


ey ice nee of 


modern dollar mark is found 


ol the sale ol Negro slaves ! Po 
11 Bancroft Library, Universit ( 
Danish West Indian Collect 
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The early entries Use thy Mi X] jeans A Was 
en p> lor pesos, Dut a ttle be or ol the ¢o 
4 i. 1778, a new handwriting ap There is a diary kept sl 
; s, containing several times the p New York | zi i. 
six times also the double svmbol — whie betwee! August 1, 1776 
; + as in Fig. 3, which shows 1443 pesos December 5, 1776 
reales, The doubling Ol the el ourtee) TIMes t first 
wceurs tor reales as well as fou DCSOS (LOW lW STTOKE put 
\\ t does this sign signiiv? Simply times wit TWO downw 
marking ol the piural by repeating Mi X is > 
etters, a practice which is prevalent ti s the lett Vi 
day in the Spanish **E.E, U.U.”’ to one = strok Ste 
onity ‘*Estados Unidos’’ and in the UsU adowhward stro 
: A os canal \ 
: re) ° ef 2 
Cn te. de Julia hl es778: DaAnt Condover, Met yITlaor Sesin Clu. s Zee er 
| to ) lo 6ulouComy 
este dict Mrstaum. om que Conste. Aovex Gompxrciclo oloCom 
to ¥ ; . } ~ / R 
del fa! Ase seus Negros kcinwos: los ince Moras, a prem 
AUGLNDS QULLENtA yecned je covl und, yeh otxo Mutegue 
enla seducentos ocho dosamP ysiete OCtowas, Ur todos Comm 
porren la Cantudad, Jt unmul quorinouentas yucexen tar t/ 
% € . a i ~ of, “cord! 
tes pgdosudy% los mismnos g-ITL0W0 os we i 
f) l 
Reclao de daxrcer, Tacton de that! Comp 
—_ . on 
IE Ss S R 
English ‘‘pp.”’ for ‘‘pages’’ and upward stro 
“LL.D.”’ for **Doetor of Laws.’’ This over the with a sing SI wi 
doubling is of prime importance in out natu give rise to the m > 0 
pl iblem ot the origin Ol the do lar mark do ar nmarkK ih place ot 7 ! rs Isul nn 
or it clinches the argument with com Ll,“ Hommediceu was member of the Nev 
ling foree, that the $ descended Irom York P1 nelal Asse} na 
It is of interest to note that the i fis clad SOT 
earliest appearance ol this svmbol in the actions Of the assembp \ 
sale-record of slaves is April 1, 1778, a ol e Continental C Z 
late only about five months earlier than 1800 
the date ot Pollock's letter A late) “S106 60.’ 
iocument, also written in the Spanish In earlier 
' nguage, which contains the doubl Sin s 0 d l 
symbol p*$, was written on August 29, 
- 1800, at S" Mareos de Apalache, i ter of Petro O 
' Florida. and addressed TO t he noted ‘ 9 


Marquis de 

















216 THE SCIENTIFIC 
modern forms, occurring in _ letters 
written in New Orleans 1783 and 
1786), on the Mississippi (1787), in 


Philadelphia (1792), in Nouvelle Ma- 
drid, Mo. (1793 1794), in New 
Orleans and Philadelphia (?) in 1796, 
at Louisville (?) in 1799. The modern 
sign occurs frequently in a ledger kept 
Washington, preserved 
Public The 
earliest date in the ledger is January 1, 
1799. 
of September 29, 1802, now kept in the 
Harper Memorial Library of the Univer 
written by 


and 


by George now 


in the Omaha Library. 


The sign appears also in a lette1 


sity of Chicago. It is 
William A. Washington and 
land above the Potomac belonging 
estate ot George Washington. 
What has been regarded as the earli- 
the dollar 
print is in Chauncey Lee’s ‘‘ American 
Accomptant,”’ 
burgh, New York, in 
tor 
modern dollar mark than Lee’s sign for 
The dollar mark 
the arithmetics of Daniel 
1807), an anonymous author 
Samuel Webber (1812), Jacob 
(1817).*§ We have the 
the Boston Patriot ot 
1810. Ernest Horn, of 
informs us that ‘*The 
Guide’’ of James Hardy, 
York in 1817, 
letters referring 
The 
achieved 
1821] 
were not yet using the $ in print. In 
a Mexican book of 1834 on statistics,’® 
Our 3 was 
American 


relates to 


to the 


est appearance of mark in 
published at Lansing- 
1797. But 
is more nearly 


Lee’s 


sign ‘*dimes’’ our 


**dollars.’’?” modern 
occurs in 
Adams 

(1811), 
Willetts 
dollar 
September - 
lowa City, 
Epistolary 

published at New 
the $ in all 
to amounts expressed in dollars 
Mexicans, at the they 

their independence from Spain 


seen 


mark in 


vives 


models of 


time 


both the ps and $ are used. 


introduced into Hawaii by 


missionaries in a translation of Warren 


17 For facsimile of Lee’s symbols, see F. 
Cajori, op. cit., Vol. 2, p. 27. 
18 For exact references, see F. Cajori, op. cit., 
p. 28. 
19 J. A. Escudero, ‘‘ Noticias estadisticas del 


estado Chihuahua,’’ Mexico, 1834. 
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Colburn’s ‘*Mental Arithmeti 
1835. 
The Spanish-Americans placed , 
p* after the numerals, as in 65 
the English colonists, being aceust 
to write £ before the number of pou : 
usually wrote the $ to the left 
numerals, thus $65. It is placed 
the numerals in some letters writt« 
Joseph Montfort Street®! in Pr; 
Chien, Wisconsin, and in Rock Is 
llinois, in 1832 and 1836. It is 
sometimes before and at othe 
after the numerals, in letters a 
eount books of the Knelisl I 
William Petty Hartnell,** of Calii 
and of John Bege at Lima, Pen 
was in trade relations with Hartn: 
1820 and later. In facet, in a lett 
May 15, 1825, signed by MeCull 
Hartnell and Company, one 
‘$17727s."’ In the newspaper 
Prensa of 1910, in Buenos Aires 
$ frequently follows the numeral ir 
short advertisements, but precedes 
numerals when arranged in columns 
Our conclusion is that the mod 
dollar mark is a modification of 
Mexican sign p* for pesos or piastt 
the chief alteration being the lower 
of the letter s upon the letter p. Ast 
result of extensive and careful empi! 
study, this conelusion is now as firn 
established as is the origin of any ot 
monetary symbol, and more secur 
fixed than is the origin of any mat 
matical svmbol which is not 
conscious invention of some know) 
vidual. Nevertheless, from the exa 
nation of more manuscripts, much ad 
tional detail may be gathered on 
spreading of the dollar mark in 
United States and the American ¢ 
tinent. 
20 Copy of translation n the Newt | 
Library, Chicago. 
21Towa State Historical Department 4 
ters of Joseph Montfort Street 
22 Bancroft Library. Hartnell letters ' 


books. 


account 
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~ tT ~ 
S Ir ' 
qu ties t : t 
v st T = 
S ik 12 tf o 
3 } el te + ¢ , 
P rk s t 
es ¢ 7 1 } 
l } 


Libochowitz is not 
but it 


eritz on the Elbe, a town situated amid 


village of 


THE 


average lies 


map, 


such natural beauty that it is known as 


Man 
re his utmost to despoil all earthly 


aise, 


he Bohemian Paradise. has ever 


and during that terrible period 

the Thirty Years’ 
whole generation of 

shed blood 

families that 


above ground departed from this region 


pari 
which history calls 
War 


humanity 


when a 


Its over myths 


most of the still remained 


The call of the soil is strong. and 
though the plow turn up bullet and 
skull, corn grows well on land that has 
been watered with blood. The healing 


years passed over Libochowitz, and the 


fields of Baron Herberstein were under 
the eare of Agricultural Official Pm 
Kinje His family must have occupied 


quarters in the baronial home, for hers 
birth 


1787 


Safranek, gave 


17, 


wife, Rosalie 


his 


to her son Jan on December 


Thus Johannes Evangelista Purkinje 
came into the world in the eastle of 
Libochowitz, and not in a ‘‘peasant’s 


hut,’’ as is stated by R. 
and others. 


Burton-Opitz 
For purposes of biography, 
it is more interesting to be cradled in a 
peasant’s cottage than in a nobleman’s 


palace, but history is inexorable 
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ferred n 
ct 

Wi ! ! 
he by { ( 
te hing } 
many W ‘ 
nd | 


pleme) a 

tor 1eS 
He bad 

came to !l 


pl ilosop! \ 
himself 
ime Lho 


; 
{ 
lette rs 


Hum nd 
by itor 
those days 

of subsisting « 
were thi 

and Ferdi 


also 


arists ‘ 
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St \ 
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JOHANNES EVANGELISTA PURKINJE 
(1787-1869) 
VICTOR ROBINSON 
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PURKINJE 
By JosepH MANES 























JOHANNES 


forward With Ker 
nnpanvine the latter To Thre stavi 


lemyv im 


tered when Hildeprandt 


Was shat 


Well ed cated b t si 1] witho 1 1 pore 


$8101 Purkinje now decided por 
ne It was never his intention to 

ome a practicing physician, b 

: . . 

hat the medical sciences would ge 
: an insight into nature Eve) 

toward the conelusion of his medic 
studies, the pedagogue S mantle clung 


m. and he thought of asking the aid 
he Hildeprandt 


teaching 


family to establish 
special Institution of the 
natural sciences, and he contemplate da 


sit to Switzerland to acquaint himselt 


with the methods of Pestalozzi and his 
liseiples In T8118 he acted AS ASSISTant 
n anatomy and physiology under Rot 


1819 gradi 
the 


Ile was already thirty 


tenberg and Ilg, and in lated 


with a dissertation on subjective 
aspects of vision 
two vears old, an age at which many 
famous scientific careers have closed 
The year 1819 was a troubled one for 
August 


‘ontent with his popularity as 


German students von Kotze 


bue, not 
a playwright, had returned from Russia 
to his fatherland in the capacity of the 
ezar’s spy. Establishing a weekly news 
paper, he ridiculed the students for their 
and = especially 


national aspirations, 


+ 


mocked their efforts To secure free ins 


ONS A thx 


his Journal were funny and cruel, but a 


+ +) 


clever man, columns of 
certain theological student had no sense 
killed him. The dagger 
of Karl Sand gave Metternich his oppo! 


+ 


of humor and 


nity to muzzle all Germany. Freedom 


ol 


speech and press were abolished by 


t} 


ie Carlsbad Decrees. students were Con 


demned to death for wearing a ribbon. 


private papers in private houses were 


searched without warrant, journalists 


the 
Switzerland. 


went into hiding, naturalist Oken 


fled to and 


profess mrs 


pupils emigrated to America and privy 





KVANGELIS’ 


Callie 
(,00eTI 
didk | 
Piaris 
strang 





"A 


\\ 


~ ~ 
(y 
} } 
\ \ 
\\ \\ 
| 
I] I] 
} } ~ ) 
} 
} " 
S ln } 
~ " 
! ol ~ 
1 
ie Ss ] iciS I 
? ris 
d .J : 
vit } 
! S < 
’ ? rbed |! \ ! 
\let ! \n 
} 
| ~ 
~ ! ors (y } | 
sis | { ? ‘ | 
STI ( 
red ! 3 
rist | ( i ~ } 
ol \\ 
is stTonimned ~ 
‘) qi? | erie _ ' 
na st Tor 
sa dl ty 
eon ST ! 
7 ~ If ~ 
{,; } ~ ? 
’ ad } < 
~ | 





RNIN 











THE SCIENTIFIC MONTHLY 


m _ “> 


== 


; 


* 


ar. 


“| 
1 








PURKINJE 
PETER MAIXNER 





Oi, PAINTING BY 











JOHANNES EVANGELISTA PURNKIN JE 221 


+ ¢ k S ‘ , | 
" 
} } 
i 
; 
g ’ ‘ 
\ \ \ +. 
} S } 
+ } ks 
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r st t G ns 
M | 
sh t \ I 
> 
re } 
{ y . ) I 
~ ‘ x t t s Il} (y 


| ! > 
ts ry \ 
, ns H 
VW t \ Dta Oo 
r tras 9 Ww + Ne ’ ~ 
V the subjective \ ~ ~ \ i fis } ? 
by the tiv I ts Nat (; 
| so s ‘ S 
. 5. \ } ’ { 
~ Tie t T . 
| 
? on ~ ()T ) sil ~ 
\ ah 
M you Y, th G . : hin } « 
g V SO } st s he id } t 4 
). E P S ‘ ’ 
Thile serving as } ’ Blatn: thans salt Mines fim Todoel +] 
W hile serving as house-tutor in Blatna he Ss, and W 


n the family of Baron Hildeprandt the present a lecturer in physiology 


Purkinje had met the Baroness Adelaide merely a mechanism by means 
Desfours. In those days literature was’ the theories of the ld 1 
potent to move men and women, and repeated agal nd agan 

fter reading Schultze’s poem, ‘* En dwindled in indignation 
chanted Rose,’’ Adelaide confessed that ‘irculated a petition To 5 rel 


} 


she felt in her heart the magic spell Later Purkinje stim 
and her life blossomed out into full | 


bloom.’’ She found herself overwhelmed _ ties could not understand 


with love for the vifted tutor. but an ologist needed a micros " nad 


aristocratic lady must be discreet, and = sighed for the good old s of Bartels 
love was translated into friendship There was the fan s Bartels 
Twenty-two of her letters, written to i Geheimrat and climbing to the Be 
Purkinje after his graduation, remain chair: writing mat b s on JN 

as evidence of this stifled passion: In DRIULOS Hie, mead it 

the last of her correspondence, she tells diagnosing all diseas 

him of her mother’s death. reproaches earned phrases and kn ng 

him with not having answered her denounce such 1 

former letter, and while informing him Laem S stethos 

that she has rejected a proposal, advises needed an roscop | this 


him to marry. Purkinje remained silent, mitted to go on, tl 

but he did not forget, and in later cluttered » witl 

years published Kacer’s version of mens, and the students 
‘Enchanted Rose.’’ pied in performing experiment 


Before this edition appeared, Ernst of reading van Helmont and H 


Daniel August Bartels. probably the Bartels. Evide ! : 
first protessor of physiology in Germany, to econvinee Pur TET fey) ’ , i} 
was called from Breslau back to the pied corner of t! building | 
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PURKINJE 


A CONTEMPORARY PHOTOGRAPH 








JOHANNES 


li t 


| the first physiological laboratory 

John Hunter tried to install his 
seum in St. George’s Hospital, he 
d not have aroused more opposition 
Purkinje with his laboratory, whic! 
med to his colleagues utterly useless 
medicine Moreover, Otto, officious 
esthetic, objected strongly to the 


neh Purkinje solved the difticeu t\ 
transferring the laboratory to his own 
ise. and thereafter he lived and dined 


f physiological 


nd slept in the midst ¢ 
ipment—ineluding the unavoidable 


qu 
odors His wife was not supposed to 
ymplain, since she was the daughter of 
the scientist Rudolphi. 


In estimating the place of Purk hye 


} science, it should he rt memb« red lat 


e antedated the great experimenta 


nhvsiologists whose hames are so ta 


miliar to-day. When Purkinje pub 
lished his thesis in 1819, Johannes 


Miller was just entering the University 





of Bonn, Claude Bernard was a child o1 
six, Brown-Séquard and Carl Ludwig 
were infants, Du _ Bois-Reymond was 
celebrating his first birthday, Briick« 
was uttering his first ery and Helmholt 
and Huxley were vet unborn 

The test of a scientist’s character is 


his relationship to obseurer workers 





Marshall Hall, in announcing the exis 


; ; 


ence ol a svstem ot excito-seere or’ 


nerves, did not mention Henry Krase) 


the 


Campbell, for he had never heard ot 
American. Di Camphe ll, insisting that 
he had anticipated Marshall Hall and 
Claude Bernard in this discovery, for 


; 


warded to the Enelish investigato 
iOng letter and abstracts of his publica 
tions. The great Marshal! Hall, then 
his last illness. could easily have bee 
too occupied to concern himself with th 
claims of the Georgia physiologist, and 


reo el 


Campbell would have been 
Instead, he sent a communication to th 
Lancet, giving the voung doctor suel 
: full and generous credit that Campbe 
was encouraged to collect his essavs to 
a volume which he dedicated to Marsha 
Hall ‘in high admiration of his genius 
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wrote the great news to 
the old 
‘I well remember saying to myself, be- 


that 


thrax: Cohn 


Darwin and biologist rt plied, 
tween twenty and thirty years ago, 
if ever the origin of any infectious dis 
the 


ind now I 


ease could he proved, it would he 
greatest triumph to science 


rejoice to have seen the triumph 


(rradually the py rsonal character and 
Purkinje 


Students 


exceptional attainments ol 


gained recognition at Breslau. 


came to his elasses and laboratory, his 


colleagues acknowledged his services, his 


Small Salary Was increased to more re 


spectable proportions, much-desired ap 


paratus was secured and in time the 
Prussian government erected for him a 
separate building devoted exclusive L\ to 


Phy siological In- 
1839, 


this first 


physiology 
stitute was opened on November 8, 


and forty vears passed before Berlin 


followed Breslau. Purkinje had reached 


his goal, but the fire of his genius had 
oreat 


still 


itself, and most of his 
the 
amazes us, had already been made in his 


He that 


promising investigations await the 


exhausted 


discoveries, mere list ot which 


own home. admitted ‘*many 


time 
when I shall have regained my lost love 
of work,’’ but the fallow vears proved 
He 
was indeed pleased at the tribute to his 


labors and science, although he no longer 


that the ardor of vouth had gone. 


had the strength or enthusiasm to nau 


and sicken himself with huge doses 


seate 


of digitalis in order to study distur- 


banees of vision. Moreover, adminis- 


trative duties and requisitions for sup- 
plies are incompatible with research. It 
is pleasant to be a director or a dean, 
but who ever heard of a dean discover 
ing anything? Purkinje now neglected 


his hard-earned compound microscope to 


translate the ly ries of Sehiller into 
Czech. 
The following letter written by Pur- 


kinje during his latter years at Breslau 
his interest in his seventeenth 


the 


exhibits 


eentury countryman, great school- 
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master whose theological per 
were unfortunate, but whose 1 
always survive in the history 
tion as one ot the first ration 
pedagogy We are indebted 
letter to the courtesy ot Pur 
grandson, Dr. Cyril Purkyne 
of the Statni Gelogicky UTst: 
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few lines in German for my verificatiorz 
ll kindly return to me Sidewice’s letter. 
k forward to an early response from 
, with my respectful greetings to your 


1 kisses to your children, I am, 
Your devoted 
JAN PURKYNE 


As previously stated, Purkinje’s first 
work was in physiological optics. Thrice 
he wrote his name in this field: Pur- 

nje’s figures, Purkinje’s images and 
Purkinje’s phenomenon. A bibliography 

the contributions to these subjects 
during a century would show how a 
large number of investigators received 
their impulse from Purkinje. The work 
of Purkinje was germinative, for even 

it consisted of only a few paragraphs, 

proved reproductive. His method of 
lighting the retina, his measurements of 
the curvatures of the lens and cornea, 
his studies of the refracting surfaces of 
the eye with mirrors not only antici- 
pated the ophthalmoscope of Helmholtz, 
but even made it inevitable. 

The name of Francis Galton is usually 
associated with the foundation of finger- 
print identification, but seventy years 
earlier, Purkinje wrote: ‘‘The wonder- 
ful arrangement and design which are 
on the palm of the hand and upon the 
sole of the foot, and especially the little 
hollows on the fingertips, the papillary 
lines, command our attention.’’ He 
then proceeded to describe with accu- 
racy the unchanging character of finger- 
prints, illustrated with various figura- 
tions. His pioneer work is of value to 
all criminologists, and the English peni- 
tentiary inspector, Major Arthur Grif- 
fiths, author of the ‘‘Chronicles of New- 
gate,’ writes: ‘‘The permanent char- 
acter of the finger-print was first put 
forward scientifically in 1823 by J. E. 
Purkinje, an eminent professor of physi- 
ology, who read a paper before the Uni- 
versity of Breslau, adducing nine stand- 
ard types of impressions and advocating 

a system of classification which attracted 
no great attention.’’ With G. Rosche, 
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tion of the dissolving power of acidu- 
lated infusion of pancreatic juice; his 
researches with Valentin on ciliary epi- 
thelial movement and the explanation of 
its independence of the nervous system ; 
his original description of bone, carti- 
gastric and 
special discovery of the 
sudoriferous glands and their ducts; of 
the flask-shaped Purkinjean nerve-cells 
with their axones and branching den- 
drites which form the characteristic 
features of the cerebellum, and of the 
Purkinje fibers in the cardiac muscle. 
In microscopy he the first to 
use the microtome, microphotography, 
Drummond lime light, glacial acetic 
acid, potassium bichromate and Canada 


lage, blood-vessels, elands 


organs; his 


was 


balsam, 

There is much confusion in regard to 
discoveries of the nucleus: standard gen- 
eral and medical dictionaries give incor- 
rect information, and Locy, although he 
devotes much space to it, in no way 
clarifies the subject. We have fre- 
quently read the statement that Pur- 
kinje in 1825 discovered the nucleus of 
the human ovum; this is manifestly im- 
possible when we remember that the 
mammalian ovum itself not dis- 
covered until two years later by von 
Baer. What Purkinje did discover was 
the nucleus or germinal vesicle in birds, 
announcing his find in the Gratulation- 
schrift to Blumenbach; he was likewise 
the first to use the term protoplasm 
for the embryonic formative substance. 
Misstatements concerning Purkinje are 
prevalent: for example, Littré, in his 
classic Dictionnaire de Medecine, actu- 
ally refers to him as anatomiste hon- 
grosis; while Dorland, after thirteen 
editions of his popular dictionary, re- 
peats this error, and gives the date of 
his death as 1550! A man whose con- 
nection with the cell doctrine was as 
intimate as Purkinje’s deserves more 
accuracy on the part of lexicographers. 
If Schleiden and Schwann are the 
fathers of the cell-theory, Purkinje is 


was 
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uncle, for 
Schleiden and Schwann he taught 


at least its great 


organs consist of cells and nu 
suggested the probable identit 
structure of animal and plant 
this, however, he was not wit 8 


rious forerunners. 
Since the 


nized as the basis of life, w 


universal cell is n 


familiar with a chronology of « 
and many of the earlier dates a 
will be found in that storehous 
logical knowledge, Johannes 
book. It is a pity that this gr 
ual of physiology should hav 
superseded by later productions, 
numerous 
equaled. Even 
editing and 
serve admirably, for as far as 
eall, the only passage that is 
obsolete is the following: ‘‘ Won 
distinguished by her modesty, 1 
ness, patience and amiability; | 
readiness to sacrifice her own ¢ 
herself for the 
her tenderness, sympathizing dis; 
tion, and piety. The field of her 
tivity is her home and family 

If it be asked why Purkinje s 
twenty-six years in a foreign ¢ 


respects it has ne 
to-day, with 


some foot-notes, it 


sake of others 


the answer is simple: for the sam« 
son that Kaspar Wolff, the founder 
modern embryology, journeyed from |! 
native Berlin to spend his last t! 
years in Russia. Purkinje had app! 
for a chair in Prague, but they 
filled with long-lived 
the authorities appointed what Hu: 


occupants 


would call a ‘‘safe nobody.’’ W 
may have grown accustomed to ‘ 
erine the Great, but in spite of his 


suecess at Breslau, Purkinje felt ar 
patriate, and cast many longing glances 
toward his own soil—more than once 
sought an opportunity for return 
but Bohemia was not yet ready 
her greatest son. Purkinje was a tru 
Czech, and Tyl’s ‘‘Kde domov mu 
stirred him as if he were a gymnasium 








student. Fortunately for his reputa- 
on. he was not guilty of the extrava- 
vances of the great Swedish anatomist, 
Olof Rudbeck, who, ignoring his real 


.. 


+) 


discoveries, regarded the ‘‘ Atlantican’’ 
as his chief work—huge folios claiming 
that after Noah’s flood, the land which 
Japheth sought and found was Sweden, 
the Almighty’s favorite spot on earth 
How men of intelligence can do these 
things is really beyond comprehension 

Purkinje finally returned to Prague 
as professor of physiology. ‘‘ Well do 
we remember,’’ says a Czech writer, 
“how Purkyné’s coming in 1850 was 
celebrated not only in Prague, but in 
all the provinees.’’ Old and famous, he 
was no longer compelled to fight for a 
laboratory: the Austrian government 
gave him a splendid one, with a capable 
assistant and an adequate salary. Pur- 
kinje was over sixty, and he proved 
that apparatus alone can not make dis- 
{ overies. 

It would be entirely erroneous, how- 
ever, to believe that he had retired, or 
that his intellectual activity was at an 
end. The days of his epochal discov- 
eries were indeed over, but he had made 
enough for an entire institute of re- 
search. He now busied himself with 
Czech politics, and whoever did that in 
the mid-nineteenth century was much 
occupied—he was elected to the senate 
and served with exemplary diligence. 
The pen is often the staff of age, and 
Purkinje wrote copiously; he was a 
founder and editor of the journal of 
natural history, Ziva, and for several 
years one of its principal contributors. 
He vitalized the Journal of the Bohe- 
mian Museum, and his popular essays 
in the Bohemian language stimulated 
interest in nature. He continued to 
develop the ideas of Pestalozzi, and 
discussed the establishment of orphan 
asylums from a scientific standpoint. 
Josef Klika was able to produce a 
lengthy monograph devoted exclusively 
to “‘Purkinje as a Pedagogue.’’ 
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ness; he likes to be in company and contributes 
to conversation his characteristic wit. He has 
never known idleness and despises it now: he 
must be active, always, either own 
branch, or he finds other work and pursues it 
with youthful enthusiasm. Only recently he 
translated the ‘‘Evangelium’’ of Sallet, and 
Barthriari’s ‘‘Book of Love’’; he edited the 


in his 


original Austria Polyglotta, and learned the 
difficult Magyar tongue: he practices his violin, 
etc. 


We can not do better in taking leave of this 
noble and beloved son of our nation than to call 
heartily Mnogaja leta! [many years]. 


In 1868, the Bohemian Medical Society 
at Prague published a quarto—Quod 
bonum, felix, faustum fortunatumque 
sit, Joanni Ev. Purkyne, diem semi- 
saecularem X, dec, 1868 swmmorum im 
medicina honorum in alma antiquis- 
simaque universitate Pragena celebranti 
gratulatur. The obituary notice 
in the Proceedings of the Royal Society 
of London, after summing up his un- 
usual achievements, states: 


In 1848 he attended the meeting of the 
Slavonic races in Prague, and was present at 
the celebration of the five hundredth anniver- 
sary of the foundation of the university, when 
the degree of doctor of philosophy was con- 
ferred upon him. A long-cherished wish to be 
enabled to pass the remainder of his days in 
his native country was gratified. . . . His elec- 
tion as a foreign member of the Royal Society 
took place in 1850. He was corresponding 
member of the French Institute, member of the 
academies of Vienna, Berlin and St. Petersburg 
and of many other learned societies. He re- 
tained his vigor of body and mind up to the 
last days of his life. His death, after an ill- 
ness of no long duration, on the 28th day of 
July, 1869, was mourned by every class of 
society in Bohemia. 


When we think of that trinity of 
astronomers, Horrocks, Gascoigne, Crab- 
tree: Jeremiah Horrocks, discovering the 
transit of Venus across the sun, and 
in terror that his Sabbath duties as a 
parish curate would prevent him from 
observing this phenomenon, practically 
a beggar, without leisure for science, 
in broken health, dead at the beginning 
of his twenties, and from his grave 
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teaching a Newton; his friend, Willi; 
Gascoigne, inventor of the micro. 


slain in his youth at Marston M c 
leaving his work unfinished; his ot 

friend, William Crabtree, correct 

the Rudolphine Tables, likewise disa > 


pearing early from the banquet of 
in an unknown manner—we are t! 
ful that Purkinje, like Goethe a 
boldt, was spared by fate to write } 
to his labors. 


ry 
nd hiur 


At the time of his d 
Purkinje was in his eighty-second y 
Happy is the pioneer who becomes 
patriarch, and at whose bier a grat 
and sorrowing nation bows its h 

Now that Purkinje’s beloved Bohe: 
has emerged as an independent count 
the Republic of Czechoslovakia is add 
ing new laurels to the name of Purkin 
Kamil Lhotak v. Lhota, professor 
pharmacology at Prague, edited a hai 
some volume of Purkinje’s origi 
monographs. Paul J. Hanzlik, of S 
ford University, informs us of the sa 
fact that Dr. Lhotak died 
gastric carcinoma, but no doubt ot 
devoted hands will carry on the wo. 
Professor Hanzlik has also directed « 
attention to two volumes recently issu: 
by the Czech Medical Society of the per 
sonal correspondence of Purkinje, con 
taining letters sent to him from a ¢ 
siderable number of people in all walks 
of life and from all over Europe 
nobility, statesmen, publicists, poets a? 
scientists. 

Foreign countries have also not 
gotten him. E. Thomsen, of the | 
versity of Copenhagen, published in th 
Skandinavisches Archiv fiir Physiolog 
a study of Purkinje for which he r 
ceived a gold medal. In a personal 
letter to Henry Jerry John, of the Cleve- 
land Clinic, Dr. Thomsen writes: ‘‘ The: 
does not exist any reprint of my artic! 
on Purkinje. That work was writte! 
when I was a poor student, unabl 
buy reprints!’’—here, then, is an 
portant function for the photostat. Dr 
John is the chief Purkinje student in 


9 
a 


young 


Yr 








this country, and after several years of 
effort has collected, in many volumes, 
practically everything that has been 
written by and about his illustrious 
countryman. We can not permit this 
oceasion to pass without acknowledging 
our indebtedness to Dr. John for plac- 
ing at our disposal his patiently accu- 
mulated data and the illustrations which 
adorn his essay; when we add that Dr. 
John himself is planning a biography 
of Purkinje, yet readily granted prior 
use of his material, his generosity will 
be realized. A definitive biography of 
Purkinje, sixty years after his death, is 
much desired, for his influence lives: the 
Quarterly Cumulative Index Medicus 
for 1928 seems to contain more refer- 
ences to Purkinje and his work than to 
any other physiologist of his era. It 
is the glory of Purkinje that he holds a 
foremost place among the investigators 
who found physiology a speculative sub- 
ject and left it an experimental science. 

Hradéany Hill with its castles and 
cathedrals has seen a thousand years of 
battle, and for centuries the waters of 
Vitava have been reddened by intoler- 
Towers upon towers, and those 
black Towers of the Abandoned. This 
is the story of Prague, and it is also 
the story of every capital in Europe. 
Climbing the Petrin, looking over 
Prague to the Giant Mountains, and 
from the heights of Moravia’s frontier 
to the Bohemian Forest, how magnifi- 
cent would be the view if we did not 
know that every inch of soil was blood- 
stained. Prague is beautiful—Humboldt 
calls it the most beautiful inland town of 
Europe—and to enter this historic 
threshold would be a feast for the soul, 


ance. 
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could we but forget the aggres S 
kings and the endless strife of confl 
ing sects in the name of the Prine 
Peace. That wonderful old clock 
with the moving apostles and the crow 
ing cock is still ticking the time 
the clock that told the hours before 
Columbus set sail for America and in 


mortality. Those countless moss-grown 


tombs in the ancient and crowded bur 


ial-ground of the Jews—under the elder 
trees, the 


by his thirty-three scholars 


teacher tenderly surrounded 
To Prague 


in his broken years came that master of 


1 


the moon, Tycho Brahe, and here are his 
remains and relics; after him followed a 
pock-marked vagabond from a public 
house to capture a planet for a mad em 
peror John 
on Mars’’ helped fulfil the prophecy of 
Libussa: ‘‘I 
touches the stars.’ 

archs and warriors 
moved from the 


hidden in museums. 


4 


Kepler’s 


see a city whose glory 
Monuments of mon 
several recently ré 
public squares and 

Let these medieval 
until there 
glows across humanity’s sky the sunrise 
that shall 
barriers that divide the human 
vealing at last to the children of Mother 
Earth that none can be aliens and all are 
brothers Wandering 
Prague, 
fashion of tourists, we camé 


spirits disappear trorever, 


never set, burning away the 
race, Tr 


through the 


streets of in the aimless yet 
interested 
suddenly upon a simple house with a 
plain tablet stating that this was th 
house of Purkinje. To the student of 
science this is the most inspiring spot 
in all 


who standing humbly before truth, read 


Prague, for here lived the man 


many of nature’s secrets, and thus en 


larged the human horizon 











SPACE, TIME AND EINSTEIN’ 





By Dr. PAUL R. HEYL 


U. S. 
WHETHER we understand it or not, we 
have all heard of the Einstein theory, 
and failure to understand it does not 
seem incompatible with the holding of 
opinions on the subject, sometimes of a 
militant and antagonistic character. 

Twenty-four years have elapsed since 
Einstein published his first paper on 
relativity, dealing principally with cer- 
tain relations between mechanics and 
optics. Since that time a new genera- 
tion has grown up to whom pre-Einstein 
science is a matter of history, not of ex- 
perience. Eleven years after his first 
paper Einstein published a second, in 
which he broadened and extended the 
theory laid down in the first so as to in- 
clude gravitation. And now again, thir- 
teen years later, in a third paper, Ein- 
stein has broadened his theory still far- 
ther so as to include the phenomena of 
electricity and magnetism. 

In view of the rekindling of interest 
in Einstein because of the appearance of 
his latest paper it may be worth while to 
reexamine and restate the primary foun- 
dations upon which his theory rests. 

The general interest taken in this sub- 
ject is frequently a matter of wonder to 
those of us who must give it attention 
professionally, for there are in modern 
physical science other doctrines which 
run closely second to that of Einstein in 
strangeness and novelty, yet none of 
these seems to have taken any particular 
hold on popular imagination. 

Perhaps the reason for this is that 
these theories deal with ideas which are 
remote from ordinary life, while Ein- 
stein lays iconoclastic hands on two con- 
cepts about which every intelligent per- 


1 Publication approved by the director of the 
Bureau of Standards of the U. S. Department 
of Commerce. 
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son believes that he really knows s 
thing—space and time. 

Space and time have been rega 
*‘always, everywhere and by all,’’ ; 
dependent concepts, sharply di 
able from one another, with no cor 
tion between them. 
though we may move about in it at wi 


ting 
Sill 


is f 


Space 


forward or backward, up or down; a 
wherever we go our experi nee 1s 
the properties of space are everywh 


the same, and are unaltered whether w 
are moving or stationary. Time, 
other hand, essentially 
proposition, and we must perforce 
with it. Except in memory, we can n 
go back in time; we must go forwa! 
and at the rate at which time chooses t 
travel. We are on a moving platfor 
the mechanism of which is beyond 
control. 

There is a difference also in our m 
sures of space and time. Space may 
measured in feet, square feet or 
feet, as the case may be, but tim 
sentially one-dimensional. Square hours 
or cubic seconds are meaningless ter 
Moreover, no connection has ever beer 
recognized between space and time mea 
sures. How many feet make one ! 
A meaningless question, you say, 
something that sounds very much lik: 


oO? 
i 


is a m 


} 


I cul 


f 


S 


} 
1S 


i ‘ 


+} 


has (since Minkowski) received 
serious attention of many otherwis 
reputable scientific men. And now 


‘eomes Einstein, rudely disturbing thes 


+ 


old-established concepts and asking us 
recast our ideas of space and time in a 
way that seems to us fantastic 
bizarre. 

What has Einstein done to these fur 
damental concepts? 

He has introduced a correlation or con- 
necting link between what have always 


and 
ahiu 












SPACE, TIME 


been supposed to be separate and dis- 
tinct ideas. In the first place, he asserts 
that as we move about, the geometrical 
ties of space, as evidenced by 
figures drawn in it, will alter by an 
amount depending on the speed of the 
observer’s motion, thus (through the 
meept ot velocity ) linking space wit! 
time. He the 
place that the flow of time, always re- 
garded as invariable, will likewise alter 
with the motion of 
inking time with space. 

For example, suppose that we, 
our instruments for measuring 
and time, are located on a platform 
which we believe to be stationary. We 
ean not be altogether certain of this, for 
there is no other visible object in the 


TV TY)T TY’ 
ropel 
s ‘ 


also asserts in second 


the observer, again 


with 


Space 


universe save another similar platform 
carrying an observer likewise equipped ; 
but when we observe relative motion be- 
tween our platform and the other it 
pleases our intuition to suppose our plat- 
form at rest and to ascribe all the motion 
to the other. 

Einstein asserts that if this relative 
velocity were great enough we might 
notice some strange happenings on the 
other platform. True, a rather high 
velocity would be necessary, something 
comparable with the speed of light, say 
100,000 miles a second; and it is tacitly 
assumed that we would be able to get a 
glimpse of the moving system as it 
flashed by. Granting this, what would 
we see? 

Einstein asserts that if there were a 
circle painted on the moving platform it 
would appear to us as an ellipse with its 
short diameter in the direction of its 
motion. The amount of this shortening 
would depend upon the speed with 
which the system is moving, being quite 
imperceptible at ordinary speeds. In 
the limit, as the speed approached that 
of light, the cirele would flatten com- 
pletely mto a straight line—its diameter 
perpendicular to the direction of motion. 
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Oi this shortening, says Einstein 
moving observer will be unconscious, 
not < v is the eirele ff l ( 
directio1 motion, but the 
self and it carries ] l 4 ( 
server) share in this shortening. Ever 
the observer’s measuring 1 I ex 
emp long t! diame 
circle wl $s perpendicul ( 
of mot it would indieate, s 
timeters | ce along ne nortel 
diamete1 he rod, b r its now 
shortened in the same ratio, would 
parently indieate the same length as 


before, and the moving observer would 


have no suspicion of what we 
seeing. In fact, he might with e 
right suppose himself stat iry and lay 
all the motion to the account of 
platform. And if we had a «¢ 


painted on our floor it would appeat 


flattened to him, though not to us 


Again, the clock on the other ob 
server’s platform would exhibit to us 
though not to him, an equally ecce ( 
behavior. Suppose that other platform 
stopped opposite us long enough for 


eks, and then, backing 


d by 


passed we 


comparison of el 
off to get a start, flash: 
speed. As it 


the other clock was apparently slow as 


US al a 


compared with ours, but of this the mov 
ing observer would be unconscious 
But could he not observe our clock 


Certainly, just as easily as we coul 


see his. 
And would he not see that our clock 
his? ‘‘No,’’ says 


‘*On the contrary, he would 


was now faster than 


Einstein. 
take it to be slower.’’ 

Here is a paradox indeed! A’s clock 
appears slow to B while at the same time 
B’s clock appears slow to A! Which is 
right? 

To this question Einstein answers 
differently : 

‘* Either. 


of vit Ww. Y 


, 
It all depends on the point 








In asserting that the rate of a moving 
clock is altered by its motion Einstein 
has not in mind anything so materialistic 
as the motion interfering with the 
proper functioning of the pendulum or 
balance wheel. It is something deeper 
and more abstruse than that. He means 
that the flow of time itself is changed 
by the motion of the system, and that 


the clock is but fulfilling its natural 
function in keeping pace with the 


altered rate of time. 

A rather imperfect illustration may 
help at this point. If I were traveling 
by train from the Atlantic to the Pacific 
Coast it would be necessary for me to 
set my watch back an hour occasionally. 
A less practical but mathematically more 
elegant plan would be to alter the rate 
of my watch before starting so that it 
would indicate the correct local time 
during the whole journey. Of course, 
on a slow train less alteration would be 
required. The point is this: that a time- 
piece keeping local time on the train will 
of necessity run at a rate depending on 
the speed of the train. 

Einstein applies a somewhat similar 
concept to all moving systems, and as- 
serts that the local time on such systems 
runs the more slowly the more rapidly 
the system moves. 

It is no wonder that 
revolutionary should encounter general 
incredulity. Skepticism is nature’s 
armor against foolishness. But there 
are two reactions possible to assertions 
such as these. One may say: ‘‘The man 
is erazy’’ or one may ask: ‘‘ What is the 
evidence ?’’ 


assertions so 


The latter, of course, is the correct 
scientific attitude. To such a question 
Einstein might answer laconically: 


*‘Desperate diseases require desperate 
remedies. ’”’ 

**But,’’ we reply, ‘‘we are not con- 
scious of any disease so desperate as to 
require such drastic treatment.’’ 

‘*Tf you are not,’’ says Einstein, ‘‘ you 
should be. Does your memory run back 
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thirty years? Or have you not rea 
least, of the contradict 
which theoretical physics found its: 
volved at the opening of the 
century ?’’ 

Einstein’s reference is to the diffieu!t . 
which consequence 
negative results of the famous Mic] 
son-Morley experiment and other exp 
ments of a similar nature. The situat 
that then arose is perhaps best ex; 
by an analogy. 

If we were in a boat, stationary 
water, with trains of water-waves 


serious 


arose as a 


ing us, it would be possible to det: 
the speed of the waves by timing 
passage over, say, the length of the | 
If the boat were then set in motion 
same direction in which the waves 
traveling, the apparent speed « 
waves with respect to the boat wou 
decreased, reaching zero when thi 
attained the speed of the waves; a1 
the boat were set in motion in the 
site direction the apparent speed 
waves would be increased. 

If the boat were moving with un 
speed in a circular path, the appar 
speed of the waves would fluctuat: 
odically, and from the magnitude « 
fluctuation it would be possible to det 
mine the speed of the boat. 

Now the earth is moving around 
sun in a nearly circular orbit wit! 
speed of about eighteen miles per s¢ 


and at all points in this orbit light waves 


from the stars are constantly streaming 
by. The analogy of the boat and 
water-waves suggested to several 
cists, toward the close of the ninet« 
century, the possibility of verifying | 
earth’s motion by experiments on 
speed of light. 

True, the speed of the earth in 
orbit is only one ten-thousandth of 
speed of light, but methods were avail 
able of more than sufficient precision t 
pick up an effect of this order of magni 
tude. It was, therefore, with the great- . 
est surprise, not to say consternatio! i 
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that the results of all such experiments future. Gravitation alone obst 
n were found to be negative; that analogy, resisted all attempts to coordinat: 
: for some unexplained reason, appeared with other phenomena 
sent to have broken down somewhere between The consequent reint ction of a 
mechanies and optics; that while the sharp line between mechanics and tics 
» speed of water-waves varied as it should was therefore most disturbing It was 
with the speed of the observer, the veloc- to remove this difficulty that Einstein 
ity of light seemed completely unaffected found it necessary to alter our fu 
by such motion. mental ideas regarding space and 
Nor could any fault be found with It is obvious that a varying velocity car 
method or technique. At least three be made to appear constant if our s} 
| independent lines of experiment, two and ti units vary also in a propel 
optical and one electrical, led to the manner, but in introducing such changes 
same negative conclusion. we must be eareful not to cover ut 
' This breakdown of analogy between changes in velocity readily observable 
mechanics and optics introduced a sharp water-waves or sound w: 
line of division into physical science The determination ich changes in 
Now since the days of Newton the gen- length and time units 
eral trend of scientific thought has been matical problem. The solution found b: 
in the direction of removing or effacing Einstein is what is known as the Li 
such sharp lines indicating differences in transformation, so named because it w 
kind and replacing them by differences ffirst found (in a simpler mn 
n degree. In other words, scientific Lorentz. Einstein arrived at a m 
thought is monistic, seeking one ultimate general formula and, in addition, was 
explanation for all phenomena. not aware of Lorentz’s work at thi 
Kepler, by his study of the planets, of writing his own pape! 
had discovered the three well-known The evidence submitted 
laws which their motion obeys. To him’ Einstein’s theory is pur ret. 
these laws were purely empirical, sepa-_ tive; the theory ex known facts 
rate and distinct results of observation. and removes difficulties. But it must be 
It remained for Newton to show that remembered that this is just what th 
these three laws were mathematical con- theory was built to do. It is a different 
sequences of a single broader law—that matter when we apply it to facts wm 
of gravitation. In this, Newton was a_ known at the time the theory was e¢ 
nd monistie philosopher. structed, and the supreme test the 
Ves The whole of the scientific develop- ability of a th ry to predict ich new 
ng ment of the nineteenth century was phenomena. 
monistic. Faraday and Oersted showed This crucial test has been successfully 
| that electricity and magnetism were met by the theory of relativity. In 1916 
nth closely allied. Joule, Mayer and others Einstein broadened his theory to inelud 
pointed out the equivalence of heat and_ gravitation, which since the days of 
work. Maxwell correlated light with Newton had _ successful! resisted all 
electricity and magnetism. By the close attempts to bring it into line with other 
Its of the century physical phenomena of all phenomena. From this extended theory 
t] kinds were regarded as forming one Einstein predicted two previously un 
ail- vast, interrelated web, governed by suspected phenomena, a bending of light 
to some broad and far-reaching law as yet rays passing close by the sun and a shift 
mu unknown, but whose discovery was con- of the Fraunhofer lines in the solar 





fidently expected, perhaps in the near spectrum. Both these predictions have 
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now been experimentally verified. This 
aspect of the subject has been elsewhere 
discussed by the present writer.” 

Mathematically, Einstein’s solution of 
our theoretical difficulties is perfect. 
Even the paradox of the two clocks, each 
appearing slower than the other, be- 
comes a logical consequence of the 
Lorentz transformation. Einstein’s ex- 
planation is sufficient, and up to the 
present time no one has been able to 
show that it is not necessary. 

Einstein himself is under no delusion 
on this point. He is reported to have 
said: ‘‘No amount of experimentation 
can ever prove me right; a single experi- 
ment may at any time prove me wrong.’ 

Early in the present year Einstein 
again broadened his theory to include 
the phenomena of electricity and mag- 
netism. This does not mean that he has 
given an electromagnetic explanation of 
gravitation; many attempts of this kind 
have been made, and all have failed in 


the same respect—to recognize that 
there is no sereen for gravitation. 


What Einstein has done is something 
deeper and broader than that. He has 
succeeded in finding a formula which 
may assume two special forms according 
as a constant which it contains is or is 
not zero. In the latter case the formula 
gives us Maxwell’s equations for an 
electromagnetic field; in the former, 
Einstein’s equations for a gravitative 
field. 

But in spite of the formal success of 
Einstein’s attempt to bring order into 
theoretical physics, his theory lacks the 
cordial support of many persons, includ- 
ing a certain number of conscientious 
scientific men. To conservative minds 
his theory has no natural attractiveness. 
By some such it is accepted on a purely 
tentative basis, for lack of a better ex- 
planation, while others refuse to accept 


2‘*The Common Sense of the Theory of 
Relativity,’’ ScrENTIFIC MONTHLY, December, 
1923; ‘‘The Present Status of the Theory of 
Relativity,’’ ScrenTIFIC MONTHLY, July, 1926. 
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bizarre 


it at all, as fantastic, 
opposed to common sense. 
But the history of science teaches 
the danger of relying too much on ¢ 
mon sense. When Mayer, in the ni 
teenth century, came to the conclus . 
that work could be converted into 
his doctrine seemed as fantastic to 
Victorian physicists as Einstein’s tl 
appears to any one to-day. The An» 
der Physik refused to publish Mayer’s 
One of his critics said to } 
this is 
you 


paper. 
‘*Why, man, 
sense! If what 
water could be warmed by merely sha! 


against com! 
Say were tru 
ing it!’’ 

Mayer felt the force of this argume 
and for some time could find no rey 
Finally, weeks later, it is said, he walk 
into his friend’s presence and witl 
preface announced: ‘‘It is!’ 

Common sense is a great turne 
To-day, if any one were to assert 


water could be shaken without bei 
warmed, he would have the commor 
sense argument used against hin 


‘*Common sense’’ is too often a synony! 
for inherited and traditional modes 
thought. As Eddington the cos 
mos is undoubtedly regulated by se 
but not always by common sense. 

With the honest doubter of relativit 
the writer has unlimited sympathy, 
he himself was for some years of that 
company. Such a one is in no comfort- 
able frame of mind. He knows t! 
scientific questions are not decided by 
majorities; he remembers the long reign 
of the phlogiston theory and the later 
N-ray delusion, but he can not witness 
without misgivings the steady movement 
of his respected fellow scientists to enlist 
under the Einstein banner. 

There is a disease to whose insidious 
attack every one of us is liable. Let us 
eall it psychosclerosis. When one has 
thought in a certain way for a long tim: 
it is often difficult to see the force of the 
evidence for anything revolutionary 


Says, 


f 


a 
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The great Agassiz never accepted the 
doctrine of evolution, though every one 
his students did. Kelvin to the end 

* his days found it difficult to believe 

hat the energy emitted by radioactive 
hodies came from within the atom. He 
eluteched at straws, searching for some 
unsuspected type of radiation in space, 
absorbable only by those bodies which 
ve call radioactive. 

Psychosclerosis, it seems, may develop 
at any age. Some exhibit it before 
reaching years of discretion; others, a 
few fortunate ones like Lorentz, may 
remain plastic to the end of the chapter. 
It will be well worth while for any hon- 
est doubter of Einstein to give this 
point serious consideration. The writer 
himself was for some years unable to see 


the force o 
consequence 
mental ve1 
designed t 
like his 1 
avi Saw 
been a su 
tivit 
Eins 
to bring 
all the ws 
one all-eml 
he is mw 
But 
phers bes 
reca Tenr 
Or 
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SCIENCE AS A SOURCE OF IDEAS 





By Dr. M. LUCKIESH 


DIRECTOR 
GENERAL 
A piscussion of this subject neces- 
sarily must be founded upon an under- 
standing of two terms—science and 
idea. An idea may be defined as a defi- 
nite mental conception believed to be 
true or possible, and I shall accept that 
definition provided belief is based upon 
systematized foundational knowledge. 
Unsupported belief is nothing more than 
a Guessing has no limitations 
and it can be applied by any one to 
everything. 

Aristotle believed that if two balls, 
equal in size but differing in mass or 
weight, were dropped from the same 
height at the same time, the heavier 
would fall more rapidly than the lighter 
one. This conception was not founded 
upon knowledge. It was not a sound 
idea; it could never be a valuable idea; 
it was not a good idea, and doubtless it 
was not a new idea. It was a guess, 
nothing more, even though it appeared 
reasonable. Many persons unacquainted 
with science and uninhabited with the 
modern spirit of experimentation would 
even now make the same guess. Aris- 
totle had an idea wholly devoid of 
knowledge. Our definition of an idea is 
not broad enough to include such an 
idea as Aristotle’s, for I shall consider 
valuable ideas as the only kind having 
their source in _ science. Scientists, 
temporarily out of their réle or off their 
scientific base, can have poor ideas, too, 
but science should not be blamed for 
scientists. However, scientists asso- 
ciated with organized knowledge and 
basing their reductions upon established 
facts have to listen to more poor ideas 
without the foundation of knowledge 
than they can possibly create in all their 
off moments. 


guess. 


9 
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If Jules Verne in one of his 
ing tales had included a tel 
means of which of his 
could see the past history of th 


S 


Su} 


one 
in my opinion this would not hav: 
an idea. I would not hit 
even a part of a valuable i 


credit 
Ran | 


iCa 


many could and perhaps have mad 
same guess or have indulged in this 
fancy without 
knowledge of how the telescope 
made to yield the results. |] 


any considerati 
a 


4 ; 
ru 


should devise a super-telescope 
mind, in which optical magnifi 


was pressed to its practical limit 
light was converted into electricit 
the electricity was enormously am 
then electricity was converted into | 
this would be a reasonably sour 
because in the main it 
possible. Then if, in 
this super-telescope were directed 
the minutest mirrors 
—on far-off celestial bodies, owing t 
finiteness of the velocity O I 
see the past events upon the eart! 
choosing mirrors at various d 
measured in light-years, I could 
past event which the weather condit 
then and now permitted. The wl 
an idea constituting a 
applications. If this apparentls 
retically possible idea could be 
in a practical device it would 
able. 

If it should have occurred to me w 
I was a boy that it would be desira! 
convenient to charge a storage batter 
by heating it in the kitchen st 
would not be a sound idea as far 
was concerned. In fact, at best it 
be a wild guess because at that tim 
knew nothing of the laws of thermod) 


is theoret 


my mind’s 


( 


facets of 


f light 
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SPE 


] ] 


a "7 


al 


evice 


he 
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mee, 


However, if I had had sense 


namics. 
enough to take this thought to a scientist 
and he found that it did not transgress 


thermodynamical laws I would have 
heen entitled to some measure of credit. 
However, it was not the original 
thought, but the action, which entitled 
me to share in the eventually soundly 
( mstructed idea. 

About three hundred years ago the 
greatest idea of all the ages took definite 
form. It was the idea of science 
knowledge produced by experimenta- 
tion. It was the result of an awakening 
to a new conception of nature—that 
nature was ruled by law rather than by 
a capricious or whimsical god and, there- 
fore, that nature could be understood 

| was worth understanding. 

Galileo was one of the first standard- 
bearers of the new idea. He tested a 
long-standing belief by dropping two 
balls, of the same size but of unequal 
weight, from the same height, and found 
that Aristotle and all who believed with 
him for two thousand years were wrong. 

The great idea which took definite 
form at that time was born in a belief- 
ridden civilization. A new group 
scientists—was born into that world. 
Then began a great struggle which is 
still going on—between beliefs and 
knowledge. I do not refer to the so- 
called spiritual world, but to the mate- 
rial one. <A scientist in his proper role 
can have a two-compartment mind. In 
one he is entitled to beliefs pertaining to 
the spiritual world, if they brighten his 
outlook upon life, even though they are 
not supported by a shred of knowledge. 
In the other compartment there is no 
need for beliefs. It contains facts 
tested and testable ones—coordinated 
into laws—systematized. There is no 
doorway between these two compart- 
ments and, therefore, there can be no 
actual intermingling. Furthermore, 





there can be no true conflict between the 
two because they have nothing in com- 
mon. 


SCIENCE AS A SOURCE OF IDEAS 


Of course, in the present discussion 


we are interested only in the materia 


world of obtainable scientific knowleda 
Science has no need for the word bel 
and the scientist either knows or he dk 
not. Belief ranges from th 
SUuSp1¢101 to complete assurance Ky \ 
eage either 1s or it isnt Or cou 
there e€ many gaps in knowledg¢ 
the scientist often must make his bes 
guess In panning them Perhaps he 
may be said to believe this or that. But 
after all it is not beli It 18 merel' Ss 
best guess 

Knowledge alone is not science t is 
a mass or mess of facts. The knowledge 


which comes by individual experience is 
so often faulty and fragmentary 
only the knowledge tested by the experi 
ence of many, and then only by methods 
which minimize the effects of emotions 
and prejudices, is dependable. Science 
is the organization of these tested facts 
into relationships—into law and order 
When the facts are insufficient, som 
guessing must be done as to the fina 
relationships. Hypotheses are created 
As the gaps decrease by the addition 

new knowledge, theories evolve. Finally, 
when no gaps remain, the re itions!] ip is 
a law. Laws are then grouped into gen 
What seemed to be a com- 
plex disorder has evolved into simpli IT) 


eralizations 


revealing much of the workings 
nature. Since the man of science 
saturated with tested facts and wit! 
laws and principles, the probability of 
his guess being correct is greater than 
that of the cuesses of others. 

Individual facts can be put together 
into various patterns. These more o1 
less complete patterns are ideas. It is in 


this way that the scientist or others may 


create valuable ideas. Inasmuch as it 
inconceivable that any new idea ean bi 
so simple as to arise from a single fact 


it may be concluded that all eventua Ly 
valuable ideas are constructed from sys 
tematized knowledge. Therefore, science 


is the source of the material of al! valu 
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able new ideas. Sometimes the scientist 
creates the idea but often he does not, 
and he has several good alibis when he 
does not originate the idea. Even with 
the necessary facts before him often he 
fails to see the combination which leads 
to a new application of knowledge. He 
has no alibi for this excepting that he is 
merely human. 

If we take all historical time begin- 
ning seven thousand years ago as being 
equal to the lifetime of a human being, 
the three hundred years since Galileo 
correspond to a three-year-old child. On 
this scale organized scientific research is 
an infant only three months old. The 
birth of the three-year-old changed the 
entire philosophical outlook of free- 
thinking men. It began an intellectual 
revolution and it established the neces- 
sary foundation for the material revolu- 
tion which was to come later. More than 
two centuries elapsed before this pure- 
science outlook gave birth to organized 
research with an applied-science view- 
point. For the first time in all history 
lines of communication began to be par- 
tially established between industry and 
systematized fundamental knowledge. 
Even with these few and uncertain con- 
nections this three-months’-old infant 
has already revolutionized industry and 
man’s manner of living. And this, not- 
withstanding a general lack of recogni- 
tion or understanding of the functions 
of science and of scientists on the part 
of the commercial, industrial and engi- 
neering elements which necessarily are 
links in the lines of communication be- 
tween science and public needs and 
demands. 

Industry is as old as civilization. It 
is of the belief-ridden age and it has in- 
herited much which still blinds it to the 
fundamentality and certainty of science. 
It evolved from a realm of uncertainty 
—of opinions, beliefs and partial truths 
—and it still uses these in creating, 
examining and in weighing ideas. It 
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still does not completely com 
that a foundation of tested syst 
knowledge is available. Wh 
knowledge is not incomplete 

unavailable, at least there is ava 
the scientist a more or 


attack. Comm 


less pe r 


of research 
technical men, having grown 


age in which the cart was 


horse, naturally tread bland 

blindly into the scientists’ field i 
of recognizing that they are 
between science and the public. S 
tists, having sprung up recently, w 
traditions and with no  preor 


place in business and industry, 1 
tread uncertainly and often unw 
where others have long been esta! 
As a consequence, the lines of « 
cation necessary for the creation 
able ideas are not as good as th 
be. 

When organized 
with an applied-science view-] 
well under way, much was heard 
science and applied science. F 
hundred years following Galileo, s 
tific studies were ]| 
nantly for the joy of discovery 
that age of aristocracy, for thé 
lectual superiority which was t! 
of such There devel 
aristocracy of knowledge. 
tific men even expressed the h 
their works would never be degrad 
being useful. Twenty years ago 
were still many of these aristé 
knowledge accepting a living 
civilization which they, secretly at 
disdained to aid. Science and sc 
have paid dearly for this attitude. 
research from an applied view 
vibrant with purpose and ene: 
alert, has made a name fi 
brought prosperity to those who 
the bill and much comfort and hap} 
to mankind. Applied or indust! 
scientists also made many fundame! 


1Y 


discoveries and other additions to fui 


selentine res 


irsued pl 


work. 


Some 


y’ ws 
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mental knowledge. To-day the pure 
scientist is rare who looks down upon 
the applied scientist. The arist crats Of 
knowledge are threadbare and anti- 


quated. 


intellectually the peer of pure researcl 


Applied research has become 


It is also much more difficult because i 
must surmount the obstacles in the path 
And the most 


} 
17 
‘ 


toward the object lve. 


serious obstacles are often the prejudices 
and other weaknesses of human beings 
in the path. Pure research is not as 
purpose ful nor as definitely comm 


It is more likely to de- 


tted 


to an obiective. 
tour or digress when the going becomes 
too difficult or seemingly impossible. As 
a consequence the relatively greater 
hardships have made industrial scien- 
tists as a rule more virile than the pure 
scientists. They are also more alert to 
the opportunities of science because at 
least they are on the edge of the mael- 
strom of the world’s affairs, whereas 
pure scientists are relatively isolated. 

Science necessarily supplies the mate- 
rial of which all valuable ideas are con- 
However, to pursue this 
subject further we must dissect an idea 
until we find what we may call the germ 
One may dream or even investigate with- 
out purpose. These germs float in and 
out of the mind. If purposeful think- 
ing takes hold of such a germ and the 
mind is stocked with systematized tested 
knowledge, a valuable idea may result 
and a poor idea will be recognized. For 
one mind to catch the germ and build 
it into a valuable idea has become in- 
creasingly difficult. In the early years 
of applied science there was great op- 
portunity for the individualist. That 
was the heyday of the Edisons. Only 
as a new branch of science is opened 
are such opportunities available. They 
will come from time to time, but with 
less and less opportunity for the indi- 
vidualist. This century has witnessed 
the evolution from simplicity to com- 
plexity in all phases of science and 
industry. 


structed. 
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bined they form a complete line of com- 
munication. But until the other links 
obtain a full conception of what science 
is and where it is to be found, germs of 
ideas which they catch may die before 
they can be built up with systematized 
knowledge. 

Even in a industrial 
organization it is not difficult, for one 
possessing the scientific view-point, to 
see the opportunities of science being 
wasted daily. Either the germ of an 
idea is not brought to science or science 
is not where the germ is. Of course, 
science is constantly producing, but I am 
trying to show how it could do more. 
For I have seen technical re- 
searches and other activities being pur- 
sued by men who did not have a grasp 
of the fundamental laws and data under- 
lying the work. Furthermore, there is 
an art of research which is best devel- 
oped in those who have a clear concep- 
tion of science and are guided by its 
spirit. Possibly science could be made 
to yield more valuable ideas if these 
technical men would develop the library 
habit. To one in the scientific field in 
which the reading or skimming of scien- 
tific journals has necessarily become a 
habit, the prevalent lack of acquaintance 
with the scientific work of the world on 
the part of most technical men engaged 
and allied activities is 


progressive 


years 


in researches 
shocking. 
However, for an industry to get the 
most out of science, scientists should be 
intimately associated with technical de- 
partments and activities. Consolidation 
of these various view-points and talents 
establishes the best lines of communica- 
tion and provides the greatest exposure 
to germs. Then, regardless of who 
catches the germ, it may be built into a 
valuable idea by the combined knowl- 
edge of the various individuals, and the 
waste due to poor ideas should be de- 
ereased. It is difficult to conceive of 
consolidation going so far as to include 
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ences ot 


eateh 


with 
the scientist, if he had the daily ex) 


many 
would become valuable ideas. 





commercial activities, 


the commercial men, y 


germs and some ol 


One of the difficulties is the tem 4 


displacement of view-points. 
the salesman is interested in 
commercial engineer in next mont! 
technical investigator in next year 
the industrial scientist in the mor 
tant future. 
the success of the business. To insu 


continued 


must be made. 
play some 


ing germs and in passing them 


along the 


that I have gone somewhat afield in t! 
discussion. 
most of the territory where germs 
ideas may 


Pri 
‘ 


LO-CGa\ 


But they have in « 


success, progress in produ 
Each of the elements « 
part, however small, in « 


line. Perhaps it may s 





I have purposely cov 


be found in order to em 


size the importance of action and to s! 
who can be active in aiding scien 
aid in industry. 

Knowledge is valuable, but acti 


necessary. 
science in 


In the early years of ap] 
industry, scientific knowl 


was relatively meager but also most 


+ } 


its simplest applications had not b 


made. 
arrived, 


The industrial scientist had 
but 
already at work. 


technical workers w 


By action they m 


up for the scarcity of scientific kn 


edge, in some degree at least. 
period of 


simpler 


In tl 


simpler ideas 


developments, action was generally m 


fruitful than thought. 
to think without scientific data, 
thought-stuff. 
period of learning how; the era of k1 


is the 


ing why was yet to come. 


It was fruit 
To! 
That was 


U 


mp 
T} ose Wt 


the years when, as Edison said, one w 
wise to try a fool experiment. 


Since that 


time scientific knowledg 


has increased enormously in quant 


and in complexity. 


In the developm: 


of ideas, thought has relatively increas 


in importance. Its fruitfulness increases 














correspondingly with scientific knowl- 
ize which provides the stuff for think- 
‘ing. Action, including keen observation 
with an alert mind, will always be 
necessary, and all the individuals in the 
line of communication between science 
nd its applications must supply a part 


e¢ 


of the action if the utmost is to be ob- 
tained from science. 
It is unnecessary to review the ser- 
vices which science has already rendered 
modern industry. It has played an 
important part in the development of 
valuable ideas—sometimes including the 
verm stage, ofttimes afterward. With 
rganizations designed to expose science 
to germs and germs to science, it should 
lo increasingly more. It has many ad- 
vantages. It is able to separate the ideas 
which are mere guesses from those which 
are sound. It always produces the valu- 
ible species of ideas. Some may not be 
economically valuable to a company but 
t is not necessarily the function of 
science to determine or to predict this. 
Any sound idea, however valueless from 
an economic view-point at the present 
time, will be valuable sometime, for it is 
inconceivable that in this complex world, 
which is growing more complex, any 
group of facts arranged into a sound 
idea could not be useful sometime some- 
how. Science eliminates haphazardness 
ot only in the choice but also in the de- 
velopment of an idea. Science works 
directly with open eyes. <A_ great 
amount of industrial research and devel- 
opment work is being prosecuted more 
or less blindly at the present time. The 
worker is blind in proportion to his lack 
of fundamental knowledge underlying 
his work and between him and his objec- 
tive. The scientist is a sharpshooter 
with a modern rifle. The worker with- 
out scientific knowledge is using an anti- 
quated blunderbus. 
To accomplish the task which I have 
assumed, I shall utilize a recent idea 
created by Einstein. He found a way of 
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confining a boundless universe in a lim 


ited space. He did this by inventing 


eurved space, which gave a curvature t 
the universe. If an earth-being g 


astride a ray of light emitted and trav 


eled in a straight line, as light is sup 


posed to travel, eventually he would find 


himself at the place from which he | 


gan his journey. Any discussion involv 


ing science is boundless because science 


In order ti 
¢ } 


be e rtain to confine a boundless sub} 


is. Still it must be limited. 


in a limited space, I decided in the be 


ginning to stop where I began. Before 
Einstein’s invention, this could have 
been accomplished only by arguing 

circle, but I have Einstein et t 
I ean do this by traveling in a st t 


} 


iine 


As I return toward the starting-point 


I find knowledge and science incom 


? 


pletely defined. I shall now complete 


the definition and corres] nd ngly de 
velop the picture of scienc Since 
scientists camé upon the stage of eiviliza 


tion, a new kind of knowledge has 
peared. 
knowledge, at best, was qualitative 
Little is really known concerning an) 


thing until it is measured quantitatively. 


We see a moving object That alone is 


the type of knowledge of the prescience 
era. Measurements of direction, speed, 
size, shape, mass and constitution are the 
foundation and the framework of scien 
tifie knowledge. This kind of accurate 
detailed knowledge leads to a larger 
sphere of understanding by answering 
such questions as, When and why did 
What keeps it moving? 
Where is its destination? 


1 ] 0 
the body start? 


tions and ne 


answers arise other ques 
sphere of relationships grows and grows 
measuring in- 


The scientist 
struments more and more sensitive, and 


develops 


mathematics more and more adequati 
These are the tools which have given us 


detailed knowledge. Without highly 


Before their time fundamental 
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accurate measuring methods Einstein 
would never have known the errors of 
Newtonianism. Without the most recent 
developments in mathematics he would 
not have been able to express himself. 
Without these we would still be in the 
pre-Einstein era of knowledge. 

And so it goes on and on—the scien- 
tist is continually sharpening his tools, 
inventing new ones and extending their 
use. His production is detailed intimate 
expressive knowledge, and we profit 
greatly by some peculiarities of this 
product. Knowledge is_ invaluable; 
still, it can be given away without part- 
ing with it. Perhaps this is the major 
reason for its wide distribution. Knowl- 
edge is useless until it is used and it still 
exists after it is used. Certainly this is 
a good reason for using it. With these 
characteristics and the inestimable re- 
sults of scientific knowledge in a rela- 
tively few years, should we wonder that 
civilization which got along without it 
for many centuries has adopted it for its 
foundation growing more and 
more dependent upon it? 

In the earlier years of Edison, scien- 
tific knowledge was so meager that many 
simple ideas and developments awaited 
the technical worker. Edison himself 
discovered the phenomenon of electronic 
discharge between the terminals of a 
filament lamp. But he only learned that 
an electric current passed through the 
space between. The electron had not 
been discovered because measuring meth- 
ods had not been developed to detect it. 
The entire radio art has been con- 
structed since 1910 upon the accurate 


and is 
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quantitative measurements of 
ceding twenty years. Qualitativ 
edge is only a step nearer certai 
opinions and beliefs. Accurat: 
tative data are the essence of trut 
certainty. 

This is the kind of knowl dar 
depend upon, and prejudices, e1 
opinions should not be permiti 
hamper it. This is the kind 
edge which is teaching us tl 
than man can imagine natu 
achieve. This is the kind of k 
that men, mere motes on an 
finitesimal earth, btai 


are obdtalning 
inconceivably 


atoms small ar 
stellar laboratories 
tant. Measuring instruments 
ited, but the human mind is | 
just as the universe is limited 


inconceival 


it is boundless. Man’s equipment is \ 
adapted to explore all nature 
learn its secrets. 

And the benefit of scientific kn: 
should not and will not end wit 
utilization in material things. | 
genius can extend the borders 
tific knowledge, but the humblest 
ean be taught its spirit. He ¢ 
to distinguish between opinio1 
knowledge. He can learn to d 
know and to face truth. D 
human beings will always hav 
frailties, but as the scientific spirit 
trates more and more throughout 
ness and industry, and thence thi 
out civilization, it should de 
honesty and tolerance and make 
human beings. What can compet 
the shrine of truth? 
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Most of the children available for 
adoption fall into three groups: (1) ille- 
gitimate children; (2) those abandoned 
by their parents; and (3) those who 
have been taken away from their parents 
because the latter were found unfit by 


the courts to retain the custody of their 


own offspring. 

It is scarcely necessary to point out 
that in none of these cases is the ancestry 
sely to be up to par. The best are 
sorted out early by the child-placing 
agencies, in response to the demand for 
children to adopt, which everywhere in 
the United States exceeds the supply, 

girls being most desired. The remainder, 
collected in orphanages, represent pre- 
dominantly the inferior levels and usu- 
ally show up badly in tests. Congenital 
syphilis is abundant; superior intellect 
rare. Numerous examinations of the 
populations of such asylums have re- 
vealed that from one eighth to one half 
of the inmates may be classed as ‘‘nor- 
mal.’’ Most of the rest are either men- 
tally deficient or at least backward; 
there are usually a few above the aver- 
age, the proportion of these running in 
some instances as high as one eighth. 

A group of 513 dependent children in 
Delaware, studied by the Children’s 
Bureau, probably represents conditions 
in many other states. More than three 
fourths of these came from families in 
which there were unfavorable conditions, 
alcoholism and ‘‘immorality’’ being the 
commonest findings. Only 3 per cent. 
of the children were full orphans; most 
of them had both parents living but ‘‘no 
account.’ Three fourths of the chil- 
dren over seven had themselves records 
of delinquency. 

Special studies made upon illegiti- 
mate children harmonize with these find- 
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ALIFORNIA 


ings. An investigation in Boston showed 


that ‘‘at least 19 per cent. had a heri 


tage in which there was known or prob 
able sanity, feeblemindednes ther 
subnormal or abnormal ment col 
tion,’ while mental ex Ll? ns ol a 
series of unselected unmarried mothers 
from the obstet Si e of the Cir 
cinnati General Hospital disclosed that 
not more than 20 per ¢ can s y 
be pronounced norm I 1 40 per 
cent. to 50 per cent. of the unmarried 
mothers are almost without question of 
so low grade mentally as to make lif 
under institutional care the o1 5 hay py 
one tor themseives, and the most eco 
nomical and only safe arrangement fo1 


society.’ 


] 

Yet in anothe nvest i 1 Tt Ll 

gitimate children wer ind ft be 
' ' 

brighter and of better | ntage than 


; i 
the legitimate children that were placed 


= —— I 

out. Among the latter, 89 per cent. of 
the fathers and 83 per cent. of the 
mothers were described as ‘‘either men- 
tally or morally defective Ss against 
31 per cent. and 53 per cent. for ille 
gitimates. Of course such figures are 
not exact, but they confirm the every 
day knowledge that children from good 
homes are not customarily out looking 
for foster parents. 

Reputable child-placing agencies, how- 
ever, mak« every endeavor to | lace chil- 
dren under conditions that will be favor 
able. So far as possible, those with 
eongenital syphilis are not sent out, 


unless to some one who understands the 
situation fully If the child is old 
enough to be tested, its menta ty is de- 
termined and the prospective foster 
parent advised. Ancestry, tradition, 
religion are taken into account. Among 
younger children the agency has little 
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chance to predict intelligence, and its 
clients seem to attach little weight to 
this. Most people stipulate that the 
child they are to take shall be healthy; 
apart from this they are more concerned 
about inconsequential and sentimental 
items than about the fundamentals, their 
attitude in this respect recalling that of 
many younger persons in selecting a 
husband or wife. Often a demand is 
made for a child on the spur of the 
moment. There is an authentic story of 
a woman who suddenly decided to adopt 
a baby shown her, because she thought it 
‘‘would look so sweet’’ in a coat she 
could make from some pieces of left-over 
white fur. The sweet little thing thus 
adopted now has an IQ of 72. 

A distinguished physician who is one 
of the most active men in the United 
States in promoting adoptions describes 
the situation gleefully. ‘‘ People come up 
looking for girls,’’ he says. ‘‘Of course 
they must all be golden-haired, blue- 
eyed, with dimples, impeccable ancestry 
and sweet dispositions. But all we do 
is to take the prospective parents up to 
the nursery, and some child holds out its 
arms to them, and it may be a black- 
haired boy picked up in an open lot 
somewhere, but they say, ‘That’s the 
baby I want.’ ’’ 

A child who is placed in a foster home 
after the age of four or five knows, of 
course, that it is not his real home. 
Those placed earlier may not know un- 
less told. In a New York investigation, 
half of the children placed under five 
were kept in ignorance of the foster re- 
lationship, while in a California investi- 
gation which dealt only with those 
adopted as infants, two thirds were 
ignorant. In this case, it was found that 
the most intelligent parents were the 
ones most likely to tell the child the 
truth. 

Although hundreds of children are 
being placed out each year by scores of 
agencies, some of these show little con- 
cern over the future of their charges. 
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They prefer to content themselves wit} 
pious hopes and fervent affirmations 
cite a few striking instances to justif: 
the claim which most of them make, « 
plicitly or implicitly, that any child wi 
turn out well if given a proper hom« 

Such an exceptional child was p: 
ably the offspring of the black sheep ; 
some able family. While his own 
ents may have been of little value, 
even a detriment, to the 
they were yet able to transmit to t! 
offspring good qualities which did not 
appear in their own Thus or 
would expect, in a large group of d 
pendent or illegitimate children, to f 
a few who carried some really g 
traits. There are a few other casi 
where a child of superior parents is set 
adrift for some unusual reason. Moses 
is the classical example, but Sargon | 
king of Babylonia (2637-2582 B. C 
has almost identical childhood hist 
and is an equally striking case in point 

These isolated cases are easily match 
by equally isolated and striking cases t 
the opposite effect, such as two boys 
ported by L. M. Terman) adopted at t 
ages of five and seven from a very p 
home. Their IQ’s were 72 and 73 
Four years later, after exceptional 
vantages, their IQ’s were 70 and 77. 

So far as I am aware, only one agen 
which places children has made any d 
termined effort to find out how its cl 
dren turn out. This is the Stat 
Charities Aid Association of New York, 


communil 


lives. 


1The number of legendary worthies whose 
supposed parents were not their real parents 
has aroused the ready suspicion of the psyc! 
analysts, and they have described ‘‘The Birth 
of the Hero’’ as one of the universal 
based on an equally universal tendency of 
dren to fancy, in their day-dreams, that 
are not the offspring of their putative parents, 
but are really of nobler lineage. Questionnaires 
reveal that a large proportion of the populatio: 
does, in fact, recall having such child 
fantasies. bl 


4) 


The number of histories comparabie 


to those of Sargon and Moses can be multiplied 
readily by any one with a knowledge of ancient 
literature. 














which published in 1924 a report on the 
history of 910 of its children. Briefly, 
it found that six out of every eight have 
‘‘made good’’ in the sense that they have 
at least been able to manage their own 


affairs with ordinary prudence and live 
in accordance with the standards of their 
ywwn communities. The 
turned out to be incapable but ‘‘harm- 
less’’; the eighth, definitely bad. 
Although three fourths of the 
dren thus alleged to have 
reasonably good citizens, this fact is 


seventh has 


chil- 
are become 


not quite so encouraging as it appears at 


first sight to the family which contem- 
plates taking in or adopting a child 

only 269 of the children in this group 
were legally adopted), for the fact is 
that some of them had to go through 
two, three or more homes before they 
found one in which they could live 
satisfactorily. There were 1,621 
used for the 910 children. In only 60 
per cent. of the homes did the child turn 
out satisfactorily. It thus appears that 
the family contemplating taking in a 
foundling has a little better than an 
even chance not to regret the act. 

Moreover, it must be remembered that 
this particular agency, which is one of 
the largest in operation, probably sifts 
its children with unusual care, to elimi- 
nate defectives. A smaller agency run 
with less efficiency and more sentimen- 
tality would be likely to place many 
children who were even less favorably 
endowed. 

Furthermore, the children included 
in this study were in some cases stil] 
young—nearly half were minors. It is 
obvious that their ‘‘success’’ at the age 
of eighteen is not final, since they are 
mostly still under the control of their 
elders. The child who appears at 
eighteen or twenty to be behaving well 
may at twenty-eight or thirty tell a dif- 
ferent story. At the lower age he is 
either still dependent or is just releas- 
ing himself from his dependent status. 
What will happen ten or twenty years 


homes 
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ec} ilk ren nan he can su Ss S 
vouthfu leals, ambitior l si 
fidence, and begins to think 

world has it in for him nd that it is 
no use to try to be a good citizen, sin 
the ones who get ahead in life are mers 

e crooks who are clev igh 
ivoid det yn? 

It ears, then, that this study can 
not be T ke it 1tS face l¢ t] if ( 
facts are probably 1 so favorable as 
appear from it 

Looking at the details more clos 
one learns that the child placed in a bad 
foster home is just about as likely to 
turn out well as is the one placed in a 
good foster home. Even the worst 


better than 
the child’s 


future success in the world is the 


parental home, it se¢ 
the best orphan asylum, 
stand 
ard of measurement. These are striking 


and almost un] findings, 


‘ecedented 
i A 


ee ee : , 
qd dea substantiation 


which need a gor 
will be without 


The 


this paper show that foster children put 


before acceptec 


they 


ted 
studies quoted later in 


question. 


in good homes frequently made definite, 


sometimes relatively gains in IQ 
The home brought out the best that they 
had On the other hand, 


groups of bad 


large, 


in them. two 


girls taken from 


sur 


roundings and put in unusually good 


institutions failed to show any such ad 


vance. In another case, involving only 


six girls who were put in a very superior 


] 


institution on the cottage plan, the aver 


age gain was but five points, and one 


showed a marked loss. Among 


one 


hundred children in two German or- 
phanages, there was no relation between 
] the length 


the level of intelligence and 
of time that the children had spent in 
Brothers and 


more alike 


the sisters 


institution. 
are not made any intellectu 
ally by being kept in an orphanage for 
years 

institution 
impartial, 


more hy- 


In all these instances, the 


much more 
efficient, much 


was doubtless 


much more 
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gienic, much more ‘“‘scientific’’ than the 
home. But it failed in comparison with 
the home because the latter apparently 
provided something necessary for child 
development which the former could not 
furnish. <A consideration of this fact is 
recommended, in passing, to those who 
think that the old-fashioned family is an 
obsolete institution, and who look for- 
ward to a time when the state will as- 
sume the care of all children as soon as 
they are weaned, thereby setting parents 
free for ‘‘careers.’’ 

What, then, in the light of the New 
York report, makes the difference be- 
tween the child’s success and failure in 
a foster home? Two factors are named: 
(1) early placement, and (2) a sympa- 
thetic relationship with the foster pa- 
rents. To some extent (2) is merely a 
phase of (1). This report, then, puts 
almost the entire weight of the child’s 
success on being adopted young. 

Important as this fact is, few will be- 
lieve that it is strong enough to support 
the entire weight of the superstructure. 
When one looks more carefully at the 
figures, one finds that of full brothers 
and sisters, put into equally suitable 
homes so far as one can judge, 40 per 
cent. turned out quite differently from 
each other. Here is the factor of hered- 
ity, of which the report had previously 
lost sight. The parental traits segregate 
out in the children; some get more than 
their share of the good ones (and it is 
scarcely necessary to remark that even 
the worst family has a few good traits) ; 
some get more than their share of the 
bad. 

The conclusions of the study just men- 
tioned are borne out, in part, by two 
particularly careful studies, one in IIli- 
nois (Frank N. Freeman, et al.) and the 
other in California (Barbara S. Burks). 
These were concerned primarily to find 
how far the child’s general intelligence 
could be brought up by good sur- 
roundings. 
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The Illinois study is the most n 
comparable with that of the New \ 
agency, for it dealt with children 
out at all The 
reached was that early placement 





ages. conclusi 
good foster home were the most sienit » 
cant features in permitting a child t 
his best. Although the backgrou 
the children was bad, it was fou 
in good homes there were few se: 
cases of misbehavior. 

The California study is particu 
interesting in dealing only with c! 
placed as babies—all of them unde: 
year of age and most of them at 
three months. It therefore had an 
opportunity to measure the total ef 
of environment acting after birth 
appears from this study that all 
factors of home environment taken 
gether account for something like 17 } 
cent. of the differences in intelliger 
among children. The total contribution 
of heredity seemed to be about 75 px 
cent. or 80 per cent. The 
mainder must be assigned to the sort of 
chance and accidental influences t} 
are always present in development. 

Of the influence assigned to heredit: 
(75 per cent. to 80 per cent.), a third 
was allotted to the parents. The 
belongs to the more remote ancestr 
Usually, the influence of the parents is 
thought of, and properly so, as including 
also that of all their progenitors; but 
one is making a separate study of th 
various influences that account for thé 
differences in IQ among children, it is 
legitimate to attempt to apportion the 
responsibility in more detail, as in this 
instance. 

This study also gave an almost uniqu 
opportunity to determine how much an 
IQ could be changed by the greatest 
possible improvement or impairment of 
the environment, acting from birth on- 
ward. The conclusion was reached that 
in such extreme conditions, it might be 
altered as much as twenty points, but 
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at such extreme conditions would not 
he reached in more than a home or two 


a thousand. Rough as the present 
thods of measuring mental traits are, 
n. they do succeed to a useful degree 


i, 


getting at the real innate intelligence 
l 


a child; and 70 per cent. ol the aver 
run otf school children have al 


+ 


tual IQ within six to nine points ot 
that represented by their innate intelli 
geence—that is, any changes in the ordi- 
nary conditions of life would not chang 
the IQ more than six to nine points. 

The California study, like others, sup- 
ports the view that traits of personality 
and conduct are much more subject to 
influence from outside than are traits of 
intellect or physique. They represent 
social much more than biological aspects 
of life. 

The three studies cited above give, for 
the first time, a scientific knowledge of 
some of the results of child adoption. 
They agree with common sense in show- 
ing that a child will do better with 
every assistance and sympathy than he 
will do with everything against him; 
they agree with the conclusion now 
widely accepted that the conduct of a 
child is something for which the parents 
themselves must take the responsibility— 
they can not blame their great-grand- 
parents for it. But they all have the 
serious defect that they do not go much 
beyond the adolescence of the adopted 
child. What will happen when this 
child grows up? 

Apart from the interests of society, 
which are a matter of eugenics, there 
are two interests to consider: that of 
the foster parents and that of the foster 
child. 

(1) The foster parent desires a child 
to comfort his declining years; to bring 
the happiness into his life which only a 
child can bring. What chance has he 
to realize this hope by adopting one? 
As parents go, the chances appear from 
the New York study to be about even 
that the child will make him happy, or 





THE FOSTER CHILD 





thar s: but t all g wis 
es y rent Ss 1 
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l } { I it Uillil ‘ \ 
Bad as 
CeSTI O ! I (2 I ~ 
been } l ove tl t is \ 
aren oO S 1 I irown on tl 
market f ! I’) d 
culty s that tl ! ry s not so 
eas ly rl ] But l er 18 al 
ways known, s n t : ind 
lings: and vw le sli I Vv Col il 
paternit either because she really « 3 
not know, or because s] vants to pro 
tect the man, his identity can usually 
be ascertained with a little effort A 
knowledge of the ancestry will tell what 


strong points the child is likely to have 
which can be developed, what weak 
points call for continual caution 

b) The child should be taken young 
Here again the illegitimate child has the 
advantage, for he can usually be gotten 
much younger than the legitimate child 

many maternity hospitals make it a 
point not even to let the illegitimate 
mother see her child, if it is to be taken 
from her and brought up by others. An 
incidental advantage is that the real 
parents of an illegitimate child are less 
likely to make trouble. either for thé 
child itself or for the foster parents, in 
future years, than are the parents of a 
legitimate child. One of the chief dis- 
advantages of taking a child very young 
is that the presence of congenital syph 
ilis is not quite so easily ruled out. 
Wassermann tests on the baby are not 
always dependable, nor are those on a 
pregnant woman, at least as ordinarily 
made. Here again a knowledge of the 
ancestry is a safeguard 

(ec) The child should be taken only on 
trial. Many agencies have a fixed period 
of one year of probation before a child 
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can be adopted, and in some states a 
legal adoption may be voided at any 
time within five years, if desirable. This 
is a valuable provision for the protection 
of the child as well as the parents. 

(2) The interests of the child are to 
get the best home possible, and to have 
the best possible chance in the world. It 
therefore makes less difference to him if 
he has to go through four or five homes 
to find the right one, even though he may 
have left broken hearts in the others. 

On the other hand, it is possible for a 
child to have too good a home—not 
merely in the very common sense, in 
which he has life made too easy for him, 
as people often make it too easy for their 
own children; but in the sense that he 
has a better home than he can live up to. 
Almost any principal of a private school 
which receives the children of the leisure 
class can tell of the differences in ability 
between the foster children in the school 
and those ‘‘to the manor born.’’ The 
latter are distinctly beyond the averages 
of their ages in brightness. The foster 
child represents a different ancestry ; no 
matter how early he has been adopted 
and how carefully he has been schooled, 
he may not be able to make up the dif- 
ference; he can not compete on even 
terms with those who started with a 
better endowment. 

The result is that the foster children 
in such a group, though surrounded by 
every encouragement to succeed, contrast 
badly with their associates. They them- 
selves feel this contrast more vividly 
than any one else, and a common result 
is the production of an inferiority com- 
plex, a feeling of baffled helplessness and 
resentment, which is likely to lead to a 
failure of mental adjustment. 

Finally, it is not to the interests of 
the child to make a good marriage and 
produce defective children. He should 
at least be warned in this respect, even 
though the knowledge of the facts of his 
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ancestry may cause pain. It is gener 
recognized by thoughtful students, | 
lieve, that the child should not be 
lowed to grow up with the supposit 
that he is actually the offspring of 
foster parents; that the fact of 
adoption, which Henry Maine eal 
‘‘the most violent of fictions,’’ sg} 
not be converted into a real lie. 1 
foster child faces in this 
dilemma, both horns of which are 
tain to wound deeply. But it can 1 
be escaped. 

Any one who thinks eugenically 
not want to see the lines of descent { 
fied by a concealed adoption, and su 
concealment will probably only store 
trouble for the child in years to com 

By a favorable combination of cire 
stances, some of these children with « 
fective heredity have themselves large! 
escaped the consequences. They 
carrying genes of worse traits t) 
those which are openly expressed 
their minds and bodies. 
pear in their own descendants, to 
great chagrin of all concerned. T! 
children can not marry wisely in 
future without knowing their own 
cestry. They can not even avoid tl 
possibility of incestuous matings; and 
although incest has no biological signifi 
cance other than that of consanguineous 
marriage in general, the strong social 
tabu against it is based on cogent 
grounds. A young man who fell in 
love with Ninon de 1’Enclos committed 
suicide when he learned that she was 
really his grandmother. To give h 
the benefit of the doubt, however, per 
haps he killed himself not from chagrin 
at making love to an ancestor, bu 
having such an ancestor. Anyhow, 
the child’s own benefit as well as that 
of society, every effort should be n 
to get at the truth of the heredity, and 
this should not afterward be concealed 
or misrepresented. 
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A HYPOTHESIS OF POPULATION GROWTH 


By Proiessor EZRA BOWEN 


DEPARTMENT OF ECONOMICS, LAFAYETTE COLLEGE 


IN size a population varies directly 
with amelioration of the conditions of 
existence and inversely with the prevail- 
ing level of the standard of living. 
Here is a hypothesis of population 
erowth expressed in two coordinate 
clauses. It suggests that a variable, 
‘‘size of population,’’ is controlled by 
two other variables, ‘‘wealth’’ and the 
‘‘standard of living.’’ Our prime vari- 
able, size of population, tends to move 
in the same direction as our second 
variable, wealth, and in a direction 
opposite to movements of the third vari- 
able, the prevailing standard of living. 

The population problem has always 
been considered the peculiar province of 
the economist, probably because the lone 
classic on population was the work of a 
man who later became a professor of 
economics. But the two most substan- 
tial modern works upon the subject were 
drawn from the experience of biologists, 
E. M. East and Raymond Pearl.” 

The first clause of our hypothesis, 
‘the size of a population varies directly 
with amelioration of the conditions of 
existence,’’ has received for nearly a 
century the close scrutiny of biologists, 
and it has been generally considered 
exclusively their property. But the 
idea was borrowed, in the first place, by 
Charles Darwin from the work of 
Thomas Robert Malthus, who was a pro- 
fessor of economics at Haileybury Col- 
lege, England, from 1805 to 1834. ‘‘In 
October, 1838,’’ says Darwin, ‘‘that is, 
fifteen months after I had begun my 


1T. R. Malthus, ‘‘An Essay on the Principle 
of Population,’’ 6th ed. 1826. 

2E. M. East, ‘‘ Mankind at the Crossroads.’’ 
1923. 

Raymond Pearl, ‘‘The Biology of Population 
Growth.’’ 1925. 
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systematic inquiry, I happened to read 
for amusement ‘Malthus on Population 


and being well prepared to appr 


the struggle for existence which ev: 
where goes on from long-continued o 
servations of the habits of animals and 


plants, it at once struck me that under 
these circumstances favorable variations 
would tend to be preserved, and un 
favorable ones to be destroyed. The 
result of this would be the formation of 
Here, then, I had at last 
got a theory by which to work 


a new spt cles. 


Although Darwin called his magnum 
opus the ‘‘Origin of Species,’’ the 
thesis therein contained is not so much 
a theory of the origin of species as a 
Modern 


biologists are not quite sure that the 


theory of biologie progress. 


essential differences between a whale 
and a shark or even between a whale 
and a sea-lion ever could have been 
brought 
‘‘natural selection.’’ The 


about by ‘‘variation’’ and 
theory of 
accidents or sports has been inserted in 
a supplementary or even supersessiv 
sense. Over-propagation with cons 

quent premature destruction (in the 
main, selective) is retained, however, as 
a theory of the progress of individual 
species and as a theory of the general 
forward march of life The term, 
‘*forward march of life,’’ has of course 
no moral significance; we mean simply 
adaptation to lodgment which seems to 
express itself mainly in progressive 


+ 


complexity of structure and concurrent 


$‘‘Life and Letters of Charles Darwin,’’ 
edited by his son, Francis Darwin, 1883. Vol 
ume I, p. 83. In the opinion of E. M. East, 
Malthus in turn borrowed his idea from Frank 
lin, who expressed the whole Malthusian princi 
ple in ‘‘three paragraphs.’’ (‘‘Mankind at 


the Crossroads,’’ p. 46.) 
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functional specialization of cells. But a 
law of diminishing returns seems to 
come into play here, for mere multipli- 
cation of cell varieties on a functional 
basis can not solve all life problems and 
in extremis must defeat itself—multiple 
stomachs, and most vestigial forms, bear 
witness to this fact, although the most 
complex life form—usually ealled the 
highest life form—man, appears to 
earry off the palm for prevalence and 
persistence. ) 

In order to get movement into his 
hypothesis, Darwin was forced to accept 
Malthus’s central doctrine, over-propa- 
gation. Darwin had noted the two 
prime facts of biologie progress, hered- 
ity and variation, and he realized that 
these two were but the inert groundwork 
of development; but in over-propagation 
and consequent pinching out of the 
least-favored individuals he discovered a 
motor for his scheme.’ Darwin’s main 
thesis—that progress and species arise 
from propagation beyond the means of 
subsistence—has been importantly re- 
shaped; but the fact of over-propaga- 
tion, upon which his thesis rests, has 
stood up under the scrutiny of four 
generations of biologists. It is to-day 
one of the central axioms, theories, 
hypotheses, prejudices—call it what you 
will—of every biologist: All life tends 
constantly to press upon the conditions 
of existence. Collective life, everywhere 
and always, tends to exceed the warrant 
for it. And this is simply a converse 
statement of the first clause of our 
hypothesis: ‘‘The size of a population 
varies directly with amelioration of the 
conditions of existence.’’ 

But it is not the growth of population 
which needs explaining. The universal 
life-fact of over-propagation, coupled 

4 Wallace, as well, acknowledges his debt to 
Malthus; see A. M. Carr-Saunders, ‘‘The 
Population Problem,’’ p. 18. 

5A fuller statement of the theory of prog- 
ress appears in a brief essay, ‘‘Progress—By 
Accident or Plan,’’ by the present author, 
ScIENTIFIC MONTHLY, 20: 159-162. 


with an enormous and cumulativ 
pansion in human well-being, am; 
justifies a far greater growth tha 
population has experienced. ‘‘ As 
ing a doubling in_ twenty-fiv 
periods to be well within the hist 
well as the physiological limit, t] 
scendants of a single pair living ; 
time of Christ would to-day be s 
ciently numerous so that the entir 
face of the earth would furnish stan 
room for about one eleventh of 
number.’’® It is the slowness of po 
lation growth and the small siz 
present-day populations which want 
explaining. Here then is offered 
possibility of an important econom) 
attention. We may concentrate main! 
upon the second clause of our hypot 
sis: population tends to vary invers 
with the prevailing level of the standar 
of living: our main task is to examin 
the proposition that the standard of 
ing, in its complete bearing, explains th 
slowness of population growth. 

In brief, the problem of populatior 
presents two sharp, clear questions: (1 
Why do populations increase? 2 
Why do they not increase more rapid! 
We find that biologists have answer 
with unanimity the first question, offer 
ing propositions that are supported by 
reassuring array of data. But students 
of population answer the second ques 
tion with widely divergent opinions 
Do the valid portions of all of thes 
opinions find their ultimate explanation 
in the rising standard of living? Upon 
this quintessential putting of the ques 
tion the main weight of our attention 
must fall. 

Let us illustrate the salient features 
of our hypothesis with an imaginary 
instance from insect life and a few 
rough data of population and human 
well-being. A tiny colony of ants ap 
pears in a desk drawer. A few grains 
of sugar at tea time somehow fell ther 


6 E. B. Reuter, ‘‘ Population Problems,’’ pp. 
115-16. 











The re 


was food in the region from which they 


and attracted these immigrants. 


but it was not so plentiful as in 
this new world. Just so has America 
become peopled with Europeans. An 
ant, let us say, requires for sustenance 

We supply, 

the ant popu- 
lation soon will settle down to exactly 
ten. If there were originally thirteen 
ants, three must emigrate or die. There 
are precisely ten grains of sugar, and 
that will support ten ants—no more. 
The rate of propagation is a furious one. 
That matters not. Ants in other re- 
gions get wind of the sugar, and a ter- 
rifie immigration in. Again, no 
matter. Immigration, emigration, death- 
rates, birth-rates—all are secondary 
considerations in the population prob- 
lem; they are themselves determined 
mainly by economic circumstances. The 
controlling fact is the sugar supply, ten 
grains, that settles it: a population of 
ten, yesterday, to-day, forever.’ 
The population of Nevada per square 
mile amounts to seven tenths of a per- 
Nevada’s meagerness will support 
no more. But Massachusetts’ humming 
mill-wheels produce a flow of wealth that 
supports a population per square mile of 
four hundred and seventy-nine. More 
sugar, more ants. 

In a burst of open-handedness, we 
raise the sugar-ration to twenty grains. 
A few weeks later we take a census— 
and with what result? To be sure: 
twenty ants. There was immigration, 
but no matter; the death-rate slackened ; 
it is quite possible that even the birth- 
rate may have changed—biologists are 
not quite clear on that point—but no 
matter. There is but one point of im- 


came, 


+ 


one grain of sugar a day. 
daily, exactly ten grains; 


sets 


son. 


* This ant instance—and the material which 
follows—is not introduced of course to substan- 
tiate our thesis, but merely by way of illustra- 
tion. A physicist exhibiting a model made of 
wire and wooden balls, representing the relative 
positions of the protons and electrons of a 
chlorine atom and their paths of motion, is not 
trying to prove a theory of matter, but simply 
endeavoring to illustrate a strongly appealing 
hypothesis, 
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port: twenty grains of sugar < ul 
stead of ten. Ten grains: en i S. 
Twenty grains: twenty ants. 

For hundreds of generations, the 
population ot North America (befor 
Columbus) remained nearly stationary 
at a million and a half:* to-day, only 
four and a | centuries later, it is a 
hundred times as great The vast 


wilderness for thousands of years 
sustenance 


yielded to bow and arrow 


enough for a million and a half of man- 


kind—no more. Then forests were 
felled, making rich tillage and pastur- 
age. Machinery came, end system, and 
science, opening richer fields: coal 


fields. oil fields. iron fields, copper fiel 
A Niagara of wealth poured 
Popula 
Mors 


gold fields. 
forth abundance. 
ereased a hundredfold. 
Sugar: more ants. 

Let us how our little 
getting on: Twenty 
daily, and twenty ants. 
surd, let us say our ants demand a bird 


its 


see colony 1s 


grains of sugar, 


However ab- 


shot each to roll about in play. No; our 
generosity will not afford so much. But 
as they insist we compromise on ten 


shot, and daily, ten grains of 
Ten grains of sugar and twenty 
Yes, ten ants must die. A standard of 
living that includes both sustenance and 


sugar. 


ants? 


play pinches out ten lives. High and 
unbalanced living-standards are as 
deadly as natural scarcities 

Cruelly high standards of living 


check the growth of 
effectively as ever did niggardly nature. 
In every modern community there are 
families possessing an automobile, whose 
children are not 

nourished, or doctored. Dressed to look 
like bankers’ sons, young men stand on 
street corners in winter smoking cigar- 
ettes to keep warm, because they have no 


population as 


properly clothed, or 
] 


money for woolen underwear and top 
coats.° Handsome coupés which flash 
through fashionable boulevards on pleas- 
8A. M. Carr-Saunders, ‘‘The Population 
Problem,’’ p. 477. 
®The illustrations contained in this para 
graph are given more fully in ‘‘A Sponge 
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ant Sunday afternoons are not all occu- 
pied by rising young attorneys and 
plant managers, but often by a clerk 
from the department store or bank; and 
painfully, week by week, that clerk is 
paying something down to an automo- 
bile dealer as the price of his mere- 
tricious masquerade. At first glance, 
huge modern wealth seems to have lifted 
man above the reach of the iron claw of 
natural selection, but the burden of a 
towering standard of living bears him 
down. The family of the modern wage- 
earner whose wants and worries include 
theater tickets, a motor ear, satin slip- 
pers and radio can afford little thought 
of physical examination or oculist or 
dentist. Twenty-five per cent. of the 
children in our large cities go to school 
every day badly nourished (in New 
York 34 per cent.), and the parents of 
many of them own motor cars, radio 
outfits, fur coats—at least, one of these 
luxuries.?° 

Had our colony of ants been content 
with five shot for play and fifteen grains 
of sugar, the population could have been 
maintained at fifteen. Had they insisted 
upon their shot and other gimcracks 
besides, driving us to cut the ration to 
five sugar grains, the surviving ants 
might have lived a well-equipped, civil- 
ized, sophisticated life; but survivors 
would number only five. Our example 
is absurd? It is not true to ant life? 
No, but true of man life, where interest 
is thus divided between desires and 
needs. 

A wren, a mouse, a perch—every liv- 
ing thing but man—has a fixed stand- 
ard of living; food every so often, crude 
shelter, perhaps, and nothing further. 
An increase in sustenance means a like 
increase in population. But man pro- 
duces consciously a large part of the 
food values he consumes, and he insists 
Theory of Population,’’ by the present author, 
The New Republic, Vol. XLI, no. 527. 

10 E. B. Reuter, ‘‘Population Problems,’’ p. 
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upon producing and consuming 
values as well. (The value of a m 
ear, a rather handsome motor-car 
value, in food, would support a w 


man’s family for seven years.) Ma) 


productive energy is divided: part 
expended upon the production of 
values, and part upon the product 
far different buildings 
clothes, steamships and railways, 


values: 


ters and parks, telephones and m 
pictures, radios and motor-cars, sm 
materials and chewing gum. In the 
portion that these things enter int 


standard of living, by just so much, t 
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tendency of human population 
crease as wealth increases is thwart 
Populations, whether of ants or w 
or butterflies or men, tend to ine 
directly as wealth (weal) increases 
when we speak particularly of man 
must add: population tends to decr 
as the standard of living—and wit 
the standard of craving 
Though the annual flow of w 
Great Britain more than equals the 
wealth produced each year in China 
population of Great Britain is but 
million, and the population of Cl 
perhaps four hundred million. A 


rises, 





difference in living-standards explai! 


this striking contrast: the Chi 
standard of living is hardly a tenth 
high as the British. The population 
the United States is one hundred 
twenty million; the population of lh 
triples that amount, though India’s 
of wealth production is not a third 
of the United States. lif 


Again, a d 
ence in living-standards will exp! 
If Americans were to convert into 

values the huge flow of wealth w! 


u 


they create, contenting themselves wi! 


an East Indian standard of living, p 
ulation would soon number half a bi! 
—assuming, of course, a revolution 


food-producing methods in the Unit 
States or in some dark continent wit 
whom we might exchange our ma! 


y 
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factured goods—and this assumption is 
not nearly so bold as the suggestion that 
an American be content with a standard 
of living cut a tenth its present dizzy 


The amount of wealth produced annu- 
ally in Montana is about equaled in 
Mississippi: but Mississippi has three 
times Montana’s population. Simply, 
the standard of living in the southern 
black belt is very low. Standards of 
living on the other hand are about the 
same in Idaho and Kansas; yet Kansas’ 
population is four times that of Idaho. 
And why? Kansas produces annually 
far more wealth than does Idaho. If the 
annual production of wealth in Great 
Britain increases by 10 per cent., but 
every family consumes 10 per cent. 
more in comforts or in luxuries, popula- 
tion must remain the same." 

Birth-rates, death-rates, immigration, 
emigration—all are secondary considera- 
tions in the population problem. The 
piston, piston-rod and crank-shaft of a 
steam engine are important, but sec- 
ondary circumstances; the underlying 
matter is pressure and the expansive 
foree of steam. Controlling factors in 
the growth of human populations are 
but two: the rate of wealth production 
and the standard of living. 

Insect, animal, reptile and _ plant 
populations vary directly as the means 
of subsistence increase or decrease. 
These creatures are not hampered by 
intelligence and a eraving for ever 
higher living-standards.42 But with 
man it is different. In regions where 
similar living-standards prevail, popula- 
tion varies according to the amount of 


11 The mathematical turn which our language 
takes at this point should not be construed as 
a statement of our hypothesis, but merely as a 
mathematical illustration of it. 


122Cf. James Bonar, ‘‘Malthus and His 
Work,’’? pp. 61-2. Cf. ‘‘Parallel Chapters 
from the First and Second Editions of 


Malthus’ Essay on the Principles of Popula- 
tion’’ (Macmillan Co.), p. 13. 


annually available wealth: in areas that 


produce equal amounts of wealth, popu 
lation varies inversely with the height of 
living-standards." 

‘*What all strive for, even the poo! 


not a living but a way of liv- 
ing.’"* Here is an 


which is slowly pervading thought upon 


est, is 

appealing view 

the problem of population. A shrewd 

London Portuguese- 

Hebrew by 

first person to appreciate in the slightest 
] 


stock-broker, a 
descent, was probably the 


the bearing of the standard of living 
upon the size of populations. Says 
David Ricardo: ‘‘The friends of human- 


ity can not but wish that in all countries 
the laboring classes should have a taste 


for comforts and enjoyments, and that 


they should be stimulated by all legal 
means in their exertions to procurt 
them. There can not be a better secur- 


po pula- 


the 


ity against a superabundant 
tion. In these 


laboring classes have the 


he re 


countries W 


fewest wants, 


and are contented with the cheapest 
food, the people are exposed to the 
greatest vicissitudes and miseries.’” 
The second clause of our hypothesis, 
which hazards the guess that population 
varies inversely with the prevailing 


n acknowl- 


probably 


standard of living, is simply a 
edgment that these views are 
correct. 

But the second clause of oul 
not merely 
standard of living; it 


hy pothe- 
sis does ‘femphasize’’ the 
asserts that th 
effect of the struggle for a higher stand 
ard of living includes and overreaches 
the force of the Malthusian checks upon 
the growth of population. The word 

13 The version of our hypothesis stated here 
is from a paper in the ScIENTIFIC MONTHLY, 
July, 1926, 24: 16-18. 

14R. M. Maclver, University of Toront 
‘*Civilization and Population,’’ The New Re 
public, December 2, 1925 

15 Italics are ours. 

16‘*Principles of Economics.’’ 
2nd edition, p. 95. 
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emphasized is quoted from an editorial 
review of the first published statement 
of our thesis.*” If our first statement 
was open to misunderstanding, let us be 
clearer here. The modern struggle for 
higher and higher standards of living 
not only delays marriage and brings re- 
striction of births, it also causes a dis- 
regard of the fundamental necessities of 


life. Not only are all swept into the 
mad race for civilization’s alluring 


prizes, but the pace has become so furi- 
ous and attention is so intently centered 
upon the non-essentials and luxuries of 
modern life that there is starvation in 
the midst of plenty. Many persons, 
whose wages should afford every physi- 
eal necessity, go undernourished and 
badly clad to avail themselves of the dis- 
tinction lent by the latest model this or 
that, or the elation and thrill to be had 
from the latest form, or pitch, of 
amusement. The desirability of a good 
quality of food and other essentials is by 
its obviousness thrust into some oubliette 
of consciousness; while luxuries, which 


are the more conspicuous for their 
rarity, are feverishly desired. Under- 
nourishment, exposure and resulting 


disease are as definitely operative in 
checking the growth of population as 
when wealth was far less abundant. 

In wording our hypothesis, have we 
used the term wealth correctly? Do we 
mean wealth or do we mean well-being? 
Population tends to increase directly 
with wealth, or, population tends to 
increase directly with well-being? 
There is an important difference in im- 
port—in part these terms are contradic- 
tory. Wealth is a smaller realm within 
the domain of well-being. Human 
wealth comprises all items of well-being 
that exist under scarcity conditions. A 
clear warrant certainly for our saying 
that these terms are in large sense con- 
tradictory, for only when an item in 


17 New York Times, January 7, 1925, p. 24. 
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human well-being becomes inadequate- 
becomes scarce—is it classed as w 
That area in the field of well-being 
covered by the term wealth comprises 
items of well-being which do not 
under scarcity conditions, and 
therefore can not constitute a limiting 
or a controlling, circumstance. W 
have then chosen our 
rectly: Population tends to vary dir 
with wealth. Wealth is our word 
Let us sum up. Over-propagat 
universal. Life tends 
press upon the conditions of exister 
Human life offers no exception. W 
—all items of human well-being 
exist under scarcity conditions— 
mizes the objective limiting cir 
stances of human existence. But 
growth of population has not kept 
with amelioration of the conditions 
human existence—population has 
increased as fast as wealth. How 
we to explain the slowness of populat 
growth? The difference betwi 
the human ease and all other cases 
population is the progressive inclu 
of non-essentials in a rapidly rising 
standard of living: wealth 
rapidly, but it is split into const 
larger shares: a certain increas 
wealth therefore does not result in | 
portionate increase of population. 
riage is delayed and births ar 
restricted; furthermore, emphasis 1s 
thrown upon non-essential values, 
the simple necessities of 
lected ; undernourishment, exposure al 
resultant disease are consequently 
in play. A rising standard of living 
and standard of craving—trims popu! 
tion at both ends: it tends to reduce t 
birth-rate and works against the r 
tion of the death-rate. Our hypothesis 
of the growth of human populati 
therefore should be read: Population 
tends to increase directly with wealth, 
and inversely with the prevailing level 
of the standard of living. 


languag 


constantly 


sole 


mult 3 


life are neg 
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Proressor HUXLEY, while insisting on 
the demonstrable structural similarity 
between the anthropoid apes and man, 
maintained that the differences between 
them are great and significant, and that 
the relatively slight physical differences 
are emphasized by the relatively enor- 
mous differences in habits and mode of 
life. He was unwilling to view man 
simply as a corpse, believing that a true 
picture of man in his relation to the ani- 
mal world could be obtained only by 
giving due consideration to all available 
comparative characters, both structural 
and psychological. 

But Sir William Flower was strongly 
antagonistic to this point of view. He 
maintained that in considering the rela- 
tionships between man and the animal 
world the same principles of classifica- 
tion must be used as are applied else- 
where, because zoological classification 
never has taken into consideration the 
psychological characteristics which dis- 
tinguish the subjects of its investigations. 
He said further that the essential at- 
tributes which distinguish man and 
which give him a perfectly isolated posi- 
tion among living creatures are not to be 
found in his bodily structure and there- 
fore should either be left entirely out of 
consideration or have such weight given 
to them as would remove him completely 
out of the region of zoological classifica- 
tion. His position was that to profess 
to classify man as if he were one of the 
animals, as in all points of the structure 
and functions of his organs he undoubt- 
edly is, to place him in the class Mam- 
malia and then to allow other considera- 
tions to influence our judgment as to the 
particular position he should occupy is 
most illogical. 


Huxley’s time the 


broads r concept OI man has among biolo 


Since Professor 
gists been completely superseded by 
narrow view-point so well enunciated by 
Professor Flower. 

This narrow view-point ha 
veloped in 
extremes as to le: 
in their total disregard of man as man 


offense and arouse 


Ss been ae 
such a way and to such 


d to conclusions wh ch 


ean not but give 
antagonism. 

No one ean de ny that 
parative knowledge of the structure of 


ae tailed com 


any creature is essential to the determi- 
nation of its position in relation to the 
other animals. 

But those who study an 
the field and in the laboratory soon be- 


come aware of the important fact 


mals both in 


no animal form can be properly under- 
stood from the led by the 
study of its structure and anatomy 
alone. An 
than the sum total of th 


e secretions and the dé posits 


facts revea 


more 


animal is something 
organic com- 


pounds, tl 
that make up its body. There 


] 


is some 
thing in addition to the tangible 


physical 
complex represented by its structure a 
anatomy. 

The bodily mechanism of every animal 


in life is operated and eontrolled by a 
mental mechanism which as yet we are 


unable to explain in terms of physics 
and of chemistry. In each sort or kind 
of animal this mental mechanism takes 
the form of a definite complex peculiar 
to the species. 

These mental complexes are 


a part of the individuality of each spe- 


as much 
cies as are the tangible structures of the 
body. To base our conclusions upon a 
single set of characters and to dismiss 
others as irrelevant is simply to confess 
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our inability to comprehend and to inter- 
pret the whole in its true relations. 

It sometimes happens that two animal 
forms when studied as museum speci- 
mens are so extremely similar as to be 
scarcely separable, or even not always 
separable with certainty, although in life 
they could not be confused. For in- 
stance, when I was living on the island 
of St. Vincent I was very familiar with 
two little flyeatchers which have quite 
different habits and a different song. 
One is found only in little companies in 
the lowlands in the vicinity of Kings- 
town, while the other is solitary and lives 
on the mountain sides. Must we regard 
these as trivial varieties of the same 
species, which is the only course possible 
on the basis of museum material, or shall 
we take into account the obvious and con- 
siderable differences in their habits and 
their songs and call them different 
species ? 

Descriptions of the different breeds of 
dogs would be considered wholly incom- 
plete without some mention of the mental 
traits of each. This is because we ap- 
praise the dogs on the basis of all the 
characters which enter into their rela- 
tions with us. The diverse mental traits 
of the different breeds, therefore, become 
a matter of great interest. 

But if in the ease of dogs we are 
always careful to consider the mental 
differences as well as the structural 
variations more or less peculiar to each 
of the several breeds, why should we not 
admit that the habits of all animals 
should in the same way be considered in 
connection with their structure? Why 
should we be so careful as to emphasize 
the terriers’ peculiar propensity for dig- 
ging, the spaniels’ curious love for water 
and occasional dexterity in catching fish, 
the stupidity and ferocity of bull-dogs, 
and all the other canine traits, and then 
maintain that man in his relation to the 
apes must be considered wholly, or 


THE SCIENTIFIC MONTHLY 





almost wholly, on the basis of his stry 
ture? 

How can we acknowledge the imp 
tance of the mental differences betw: 
the greyhounds and the hounds, betwee: 
both of these and collies and between ; 
three and bull-dogs, and then deny, 
at least minimize, the importance of 
mental differences between the orangs 
and the chimpanzees, between both : 
the gorillas and between all these 
man ? 

So far as our evidence goes, the us 
fire and of tools were human attribut 
from the very first appearance of mai 
kind. It may be assumed that the sam 
is true of speech and the use of clot! 
There is not the slightest evidence t 
these human attributes were 
one by one as man departed more and 
more from an ape-like ancestor. 

It so happens that the closest paral] 
to the activities of man is to be found in 
the activities of the insects and th 
allies and not among the vertebrates or 
backboned animals where we should ex 
pect to find it. Furthermore, among t! 
vertebrates the birds as a whole co! 
rather nearer to man in the scope 
their mental attributes than do the ot! 
mammals, while among the mammals t 
rodents—rats, mice, beavers and their 
relatives—are the most similar. 

The use of fire and of fashioned tools 
is confined to man. Certain ants, som 
reptiles, as the alligator, and certain 
those strange birds called megapodes 
make use of artificial heat of bacter 
origin derived from decaying vegetatio! 
But the ignition point is never reach 

Certain digger wasps use little pebbles 
or little bits of stick to smooth the eart! 
down over a buried victim. The spin- 
ning ants build their silk nests by using 
their grubs which they hold in their jaws 
and pass back and forth from leaf to 
leaf. The grubs have silk glands whic! 
the adults lack, so that the construction 


acqull 
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of silken nests by ants is possible only 
through a curious system of enforeed 
child labor. There are other cases of 
the use of tools and implements by in- 
sects. But the tools they use are never 
made by them. 

Many insects in their early stages 
enease their body in a little jacket made 
of various bound together 
with a web of silken threads. For in- 
stanee, the caterpillars of the clothes- 


substances 


moths make suits for themselves of hairs 
eut from ours. The larvae of the caddis- 
flies make somewhat similar covering out 
of sticks or sand grains. Very many 
construct an elaborate 
which may be waterproofed 
wherein the pupal stage is passed. 

Many youthful insects cover them- 
selves with the empty skins of their vic- 
tims or with various foreign substances 
which they impale upon or entangle 
among their spines. This may be pri- 
marily for the purpose of concealment 
or deception, but in many eases it seems 
to be simply for adornment. At any 
rate, the larva of a lace-winged fly or 
the caterpillar of an aphid-feeding but- 
terfly draped in dead aphid skins 
strongly suggests a primitive human 
draped in furs. 

Many insects have highly developed 
social systems which superficially seem 
much like those of man, as we see among 
the ants, wasps, bees and termites. Some 
of these social insects seem to be able to 
exchange a considerable range of infor- 
mation, though on principles quite dif- 
ferent from human speech. 

Some social ants make use of slaves. 
Others have developed an elaborate form 
of agriculture. Many make use of other 
types of insects—aphids, coccids, jassids, 
membracids and the caterpillars of vari- 
ous lyeaenid butterflies—much as we 
make use of cattle. These they some- 
times tend with the very greatest care, 
building shelters over them or looking 


insects cocoon, 


inside, 
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after them in various ways al d protect 


ing tl 


hem from their enemies 
Some insects make use of others w] 
negmne lve » 


: 
For 


oll beetles are 


are much more powerful thar 
in traveling from place to place. 
young of the 
the 
r victims 


instance, the 
transported by parents or 
tendants of thei 


All ins¢ ct 


and also parasites of various types, most 


ivengers 


societic S support SC 


eurious of which are other insects which 


hosts to feed them 


persuade their 
Chemical 


processes ar extensively 


used by insects These are, nowever, 
almost entirely concerned with special 
bodily secretions. There are the various 
types of silk produced by insect larvae 
and by spiders; the paper made by 
wasps; the wax produced by bees, aphids 
and other insects; sweet substances 
secreted by aphids and ¢ er types; nal 
coties used to stupely the pre Vy; antis 


tic substances used to protect the eggs, 
and various kinds of poisons 

But here we become involved with the 
chief difference, other than 
between the insects and the vertebrates 
In their 
them the 
the chemical senses which in 


relations to the world about 


insects are mainly guided by 
us are rep 


resented by taste and smell, whereas in 


the vertebrates the eyes and ears ar 
commonly the main controlling organs, 
often combined with touch, and smell 
and taste are relatively unimportant 


So the extensive use of chemical] p 


esses by insects is quite in line with the 
largely chemical nature of their external 
contacts. 

The 


and of some insect larvae, as the 


very diverse snares of spiders 
young 
of some fungus gnats, the various strue- 
tures 
built by insects and their often highly 


s and others 


nests, pitfalls, cell 


complicated tunnelings show an engi 
neering skill and a knowledg many 
of the laws of physics which is quite 


extraordinary. 
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Among the insects and their relatives 
each species on issuing from the egg and 


on entering every stage thereafter is 
endowed with a knowledge of all 


branches of science which is detailed 
and complete so far as concerns its needs 
at that particular time. At different 
periods of its its knowledge 
may differ widely, as in the case of those 
little caterpillars which at first are 
flower feeders, then enter ant nests and 
feed on the young ants and finally turn 
into butterflies, crawl out of the ant nest 
and fly away. 

The only birds to make use of artifi- 
cial heat are some of the megapodes or 
brush-turkeys. These scratch together a 
loose mound of leaves, rubbish and 
earth, lay their eggs in it and then cover 
them. The heat arising from the decay- 
ing vegetation in this natural incubator 
furnishes the warmth necessary for the 
hatching of the The same pro- 
cedure is followed by the alligators and 
the crocodiles. Other kinds of mega- 
podes and the crocodile bird of northern 
Africa simply bury their eggs in warm 
sand, like turtles. 

In the formation of their nests birds 
display the most extraordinary skill in 
the use of fibers, sticks and mud, or in 
some the secretions from their 
salivary glands. They also show great 
skill in hewing out holes in the trunks 
and branches of dead trees, and in bur- 
rowing in banks and in the ground. 
Often extraordinary ingenuity is exhib- 
ited in selecting situations for the nests, 
both when they do the work of making 
them themselves and when they appro- 
priate the deserted nest or nesting site 
Many nests are 


existence 


eggs. 


7ases 


of some other species. 
very complicated, especially such nests 


as are entered from the side. Among 


the most curious are the ingeniously 
sewn nests of the oriental tailor-birds, 
the long pendent nests of the cassiques, 
related to our orioles, and the more or 
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less similar nests of some of the Afri 
weaver-birds. Some birds, as cert 
weaver-birds and a small parrot 
Argentina, build community nests, 
apartment houses. 

Some water-birds build floating 
like rafts, which may bi 
place to place. The motmots build 1 
nests in the nests of termites, an 
tain kingfishers in southeastern 
make their nests in the 
which are tenanted by bees. 


Tow a 


holes Ol 


Many birds ornament their 
The common orioles often weav 
their pendent nests bits of | 


colored yarn or string; the indig 
incorporates bits of paper; the © 
flyeatchers use the cast skins of sn 
and other birds use other objects 
as shells or bright bits of stor 
pebbles. One bird in India enlivens 
vicinity of its nest with fireflies stuck 
the ground. 

But it is not only in the formatio: 
their nests that birds show mental t 
more or less parallel to those of m 


The bower-birds of Australia | 
curious runs or play-houses which 
ornament with bright and conspicu 


objects of all sorts and which hav 
connection with their nests. Many 
birds, particularly in the crow famils 


ravens, crows, magpies and jays, 
very fond of gathering and hoardi: 
bright, conspicuous objects, especi 


metallic ones. It may perhaps be mer 
tioned that many birds, 
among the parrots, crows and my? 
can duplicate more or less extensiv 
and correctly the sounds, though not t 
intent, of human speech. They ar 
only creatures which are able to do this 
Among the mammals, only the rodents 
ean be compared with birds in the diver 
sity of their mental traits. It may 
noticed that all the true rodents h 
the peculiarity of sitting erect and using 
their fore paws very much like hands 


especia 


























Many make rather elaborate nests on or 
in the ground, in grass or rushes, or 
among the branches or in holes in trees. 
The nests of rodents are always entered 
‘rom the side or from below and are 
never open above like the nests of many 
Perhaps the most interesting of 


rodents is to be 


birds. 
the peculiarities of 
the construction of 

Another 
the habit of some types, as the wood-rats 
and the Norway rat, of accumulating 
bright, conspicuous objects more or less 
after the fashion of the crows. 
The existence in man, in the 
the 
similar 


found in dams by 


heavers. interest} ig thing iS 


insects, 


} 


in the birds and in rodents of so 


many strikingly mental traits 


which are conspicuously absent in the 
monkeys and the other mammals must 
There must be 
some basic underlying reason for this 
distribution of corresponding 
attributes. What 
various groups in common wherein they 
differ from the other creatures inhabit- 
ing the land? 

Among the insects man-like mental at- 


ave some significance. 


curious 


have these 


+al 
mental 


tributes are almost exclusively confined 
to types in which the young are very 
different the adults, either soft, 
headless grubs, as in the 


from 
delicate and 
case of the ants, bees and social, para- 
sitic and predaceous wasps—the mud- 
daubers, caterpillar-wasps and others 
or soft-bodied, worm-like things as the 
young of caddis-flies and the caterpillars 
of small, feeble moths and butterflies. 
But they also occur in the white ants or 
termites, which are weak and feeble in 
all stages, and in a few other types. 
What may be considered the clothing of 
the insect body—the construction about 
it of a more or less dense cocoon of silk, 
of itself alone or used as a binder for 
other substances—is common to nearly 
all insects which have an inactive pupal 
Stage. 

Among the birds, mental attributes 
which parallel the human are almost ex- 
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confined to those 


clusiv ely 


types witl 


helpless young which for their upbring 
ing require the attentions of both par- 


ents, and among these they are most ol 


vious and marked in the smaller ar 


weaker forms. Birds with active and 
more or less self-reliant young which a1 
tended by one parent only, large and 
powertul birds and sea-birds nesting 


where they are sate from enemies, as 


rule show little or no skill in making 
nests and scorn the use of ornaments 
Weak and helpless young are especi 
ally characteristic of the rodents, par 
ticularly of the small mous 
like rodents in which the man e ment: 
attributes are particularly to | ! 
marked. The nests of rodents, like th 
nests of birds, are primarily incubators 
designed to facilitate the maintenar 
of a proper temperature. Many rodent 
nests, as those of various mice, the musk 


rats and the squirrels, would seem to be 
constructed in such a fashion as t 


create within them thro 


tion a temperature higher than that out 


side. Whereas among the birds nests 
are used only for the rearing of t 


young, many northern 


winter in them in a state of hiberna 
t10n. 

So a survey of the animal world brings 
out the extraordinary fact that 
ingenuity is developed to offset some 
dangerous physical weakness in the ani 
mals involved. This physical weakness 
usually has to do with he ipless younger 
stages, as in the social 


birds and rodents, but it may involve 


the later stages, as the helpless, 1 

pupal stage of certain insects, all stages 
in the termites, and the | rnation 
period of rodents. 

Thus physical weakness I I } nl 
mal world is offset by the appearance of 
mental attributes comparable, or at least 
parallel, to those of man, and the mort 
pronounced the weakness the more man 


like do these attributes become 
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Have these sporadic and isolated in- 
stances of mentality in the insects, birds 
and rodents any real bearing on the 
question of the relationships of man? 

So far as his structure goes, man is 
extremely close to the anthropoid apes. 
There is no denying this. Those who in- 
sist on contemplating man solely as a 
corpse will stop right here. But those 
who agree with me that in order cor- 
rectly and properly to understand man 
in his relation to the living world we 
must take into account the mental mech- 
anism that controls and guides his body 
will wish to continue further. 

Of the animal world taken as a whole 
it may be truly said that where the 
greatest weakness lies, there also lies the 
greatest strength. No one can deny that 
at the present time the insects are the 
most formidable competitors of man. 
There are more than three times as many 
different kinds of insects as there are of 
all other types animals together. 
Among the by far the most 
numerous both in species and in indi- 
viduals are those forms, as the ants, bees, 
wasps and their allies, beetles, flies and 
moths, which weak and feeble 
worm-like young. They are the most 
successful and resourceful of the insects. 
They include the largest as well as the 
smallest species, but their average size is 
considerably less than that of other in- 
sects. 

Among the mammals the dominant 
type at the present day is the group of 
rodents, especially the murine or rat-like 
rodents. Here again we find as the 
dominant group, most numerous both in 
species and in individuals, a group in- 
cluding species of which the average size 
is very small and which have helpless 
young. 

Among the birds the dominant types, 
most numerous in species and in indi- 
viduals, are again those of small size 
with helpless young. 


ot 
insects 


have 
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So everywhere we find as th: 
nant types of animal life, at lea 
land, those with inherent 
small feeble bodies and dependent 
less young—which might 
would imperil their existence. B 
these types weakness of body is 
than offset by the occurrence of m 
less man-like mental alertness and 
nuity. In 
shadowed here and there, appear 
a curiously disconnected, sporadic 


weaknessi 


we 


these types we ser 


isolated manner, many of the ment 
tributes of man. 

We learn from the study of pal 
ogy that as animal forms increas 
or otherwise become increasingly 
and more specialized they become 
and less susceptible of change and 
and more dependent upon the n 
nance of conditions as they are. I! 
ditions change, the giants and the } 





specialized creatures disappear at 

groups persist through the smaller 
more generalized among the in 
types. 

What bearing has all this on the « 
tion of the relationships of man? 

First of all, let us repeat that m 
his structure undeniably is extre1 
close to the anthropoid or man-lik 
At the same time there are shar; 
clean-cut differences between man 
any of the apes. Every bone in the bod 
of a man may be at once distinguis! 
from the corresponding bone in the b 
of any of the apes. 

From the physical view-point ma! 
the least efficient of all living creatur 
In the first place, his young are help! 
for many years and require parent 
guidance almost to the adult stage. 

In the second place, man is the on! 
vertebrate which has a serial family c 
posed of dependent young in all stag 
of development ranging from newly bor 
to adult or subadult. In all other verte 
brates the young, whether as individu: 












or in a litter, are always independent of 
the parents before new young are born. 
The only parallel to the conditions found 
in man are the serial broods of the social 
ants, bees and wasps. In the third 
place, man lacks the muscular power of 
the other vertebrates with which he must 
compete. His feeble body is no match 
for the powerful bodies of the great 
the great eats, wolves and other preda- 
ceous creatures. He is relatively slow of 
foot and is a poor and inexpert climber. 
Feeble and frail of body with helpless 
and dependent young and the further 
handicap of a serial family, man is the 
living creature in the world 
to-day by virtue of his extraordinary 
attributes. These include all 
those found in all other living things 
and many more besides. Man must have 
a mind superior to that of all other liv- 
ing things because he has the maximum 
number of liabilities to meet. 
It is commonly asserted that while the 
reactions of man are the result of intelli- 


erass-feeding mammals or for those of 


dominant 


mental 


gence, those of insects, birds and rodents 
are due to instinct, and therefore that 
the two are not comparable. Instinct is 
defined as ‘‘a special innate propensity, 
in any organized being, but more espe- 
cially in the iower animals, producing 
effects which appear to be those of rea- 
son and knowledge, but which transcend 
the general intelligence or experience of 
the creature.’’ In the Century Dic- 
tionary we read further that ‘‘instinct is 
said to be blind—that is, either the end 
is not consciously recognized by the ani- 
mal, or the connection of the means with 
the end is not understood.’’ Intelligence 
is defined as ‘‘discernment or under- 
standing,’’ and as ‘‘eultivated under- 
standing.’’ 

Now if intelligence is really discern- 
ment or understanding, as according to 
definition it is, it is difficult to 


see 


wherein it differs from instinct as dis- 
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birds and 


played by insects, 
For instance, the caterpillar and 
great d 


fossorial wasps display 


ment and understanding 
for the 
they will 


In pro. 


welfare of their young, which 
Their act 


definite 


never see. 
based upon 
tailed knowledge of the 


certainly 
conditions which 
must be met How they acquired that 
knowledge is wholly unknown to us, but 
it is indubitable that the knowledge is 
there. Whether there is re 


them or not is 


ason back 
a matter of opinion. Rea 


son is variously defined, but all defini 


tions of reason are based upon the gen 
eral idea that reason Is a faculty 
characteristic of and peculiar to man 
As a comparative term, therefore, thi 
word reason is quite without meanit 
Whether their actions transcend their 
general intelligence or experience we do 
not know We have no measure w 
soever of their general intelligence, and 
we can not tell how much they may ot 
may not remember from their own larval 
life. 

There is no object in prolonging this 
discussion. On examining the facts we 


see that intelligence and reason are sup 


posed to be peculiar to mal 


which in man are acknowledged to be 

the result of intelligence and reason 

such as the use of heat, tools and clot 
A 


ing, if d iplicated in insects are ; 


to be the result of blind instinet. 


in the absence of indubitable proof the 


same or very similar actions can not be 


supposed to arise from wholly differ 

causes. So after all we are foreed to 
admit that intelligence and reason are 
simply mental attributes we think we 
understand, while instinct is a menta 
attribute we know we do not understand 
That seems to be the only tangible d 


fere nee be tween the m 
We marvel at the fact 
birth and at the 


every subsequent stage thereafter is en- 


that every in 


sect at beginning of 
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dowed with a technical education which 
is entirely sufficient for its needs. This 
is instinct, we say. Then, putting all 
ideas of instinct aside, we carefully note 
the actions of an ape and compare them 
with those of a child. We find various 
similarities. Of course we do; it would 
be quite extraordinary if we did not. 
Some observers, closing their eyes to a 
whole series of important facts, say that 
this proves the close relationship be- 
tween the apes and man. This relation- 
ship is already proved by their struc- 
ture, so this is nothing new. 

But we are not informed that none of 
the apes or monkeys have a true baby 
stage, except possibly of the briefest du- 
ration. They are born with what might 
be called a subadult mentality. The 
actions of the young are almost from the 
very first more or less like those of the 
parents. This is not at all the case with 
children. 

In order to show the fundamental and 
far-reaching differences between babies 
and young monkeys three peculiarities 
of babies may be mentioned. 

When babies begin to hold and to 
touch objects they show an extraordi- 
nary preference for hard and especially 
rough objects. Babies are very fond of 
passing their fingers over sandpaper, 
which they much prefer to ordinary 
paper. So far as I know this is not at 
all true of young monkeys. 

Babies when playing with a hard 
object, such as a watch, always end by 
whacking it against something. If 
monkeys lose interest in anything they 
simply drop it. It may be remarked, 
however, that adult monkeys, especially 
baboons, are sometimes extremely de- 
structive. The whacking propensity of 
babies certainly is not learned from 
their parents. It commonly results in 
parental resentment. But it is perhaps 
the most important and significant in- 
stinctive reaction of babies. It at once 
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proclaims them as fundamental]; 
ferent from monkeys. So does 
preference for hard, rough objects 
is probably not too much to sa) 
these two instinctive reactions o 
hie at the base of all materia 
progress. 

A third peculiarity of babies is ; 
stant desire to hold something. \ 
like to eling 


monkeys, of course, 
mother, but 
foreign objects. 


show no desire 

This curious « 
have something in the hand is eco 
throughout life. Women prefer 
ing valuables in hand-bags w!] 
easily mislaid to carrying them 

ets where they would be safe a 
free, and ver 


hands would be 


men feel more or less ill at ease v 
a cane or newspaper or somet! 
earried in the hand. 


It is usually assumed that mar 





tree-living or ar : 
will adn 


secended from 


apes. Every zoologist 
' ( 

the apes and monkeys are very | i 
; ' 


specialized. 

From a study of 
learn that a specialized type of e1 
still further spe 
It never gives rise 
It is the least s] 
ized creatures that contain the se 
the evolutionary trees. 

Now if apes and monkeys are 


paleontolog 


either becomes 
or dies out. 





specialized types. 


specialized how could man hav 
scended from them without formir 
conspicuous exception to an otherw 
fixed and immutable evolutionary law 


Nearly all modern evolutionists n 
tain that monkeys are primar! 
living creatures. There is no pro 
this whatever. Of course the great 
jority of the existing monkeys 
trees. But this does not prove mo! 
as a whole to be, or rather to have 
fundamentally arboreal animals. 

At the present day many kinds 
baboons live where there are no 


her 








DEAD VERSUS LIVING 


while others, and also some of the 
nacaques, living in sparse or open 
forests, prefer the ground to the trees. 
In a rather open forest I once surprise d 

Barbary ape feeding on the ground 
which made off through the woods at a 
terrific rate toward a rocky hill in the 
istance. Evidently it felt quite safe in 
the open, but not inatree. In fact, this 

nkey and some of its relatives are sel- 
dom seen in trees, except when raiding 
fruit in the early morning. 

Another very prevalent idea is that 
monkeys are primarily tropical creatures 


Most of the 


ng monkeys are tropical. But the 


pted to a warm climate. 
monkeys of the mountains of Japan, 
and especially those of the highlands of 
Tibet, are perfectly well able to endure 
extremely severe winters. Monkeys will 
ve wherever there is a sufficiency of the 
right kind of food, regardless of tem- 
perature. 

Monkeys can be properly appreciated 
only when considered in connection with 
The three 


types of living sloths all live in trees, 


the sloths and ant-eaters. 


hanging upside down from the branches. 
One of the ant-eaters, the well-known 
great ant-eater, lives on the ground. but 


1] 
} 


all the other ant-eaters are exclusively, 
or at least chiefly, arboreal. 

The sloths and ant-eaters, therefore, at 
the present time are more emphatically 
tree-living creatures than are the mon- 
keys. The great ant-eater, like the 
ehimpanzee and the gorilla, 
have descended from the trees to the 


ground, 


seems to 


He is very poorly adapted for 
terrestrial existence, for his fore paws 
are fitted for clinging and tearing, not 
for walking, and when he walks he sup- 
ports himself on the knuckles of the fore 
paws with the fingers turned in just as 
do the gorilla and the chimpanzee. 
When cornered he does not make any 
attempt to run, because his awkward 
hobbling gait can not be quickened into 


an ¢ ive rul So he f 
and stands erect with his 
sTre ched The vor 
enemy, pounding his ches 

It so hay ns that we 
large number of fossil s 
ere lires W ch might b 
i mb { b dy ‘ 
eater W 1 head « as 
had 8 ng re W 
and 1} I ( 
wrist was l on the 
hand was tu nw 

The vl Ina wi 
ind heavy ( ( 
But the structur thelr 
oO their re te W 
the 1 es ly W 4 
1S sint CAS } } 
some ‘ the < hye 
Eventually all of ther 
small, tree-living t 

I can not help eving 
keys and the sloths must 
proximately the sam 
monkeys were probab! 
trial creatures wit] 
but less spec red hit 
ease of sloths and ant 
forms were develops 
highest perfection in th 
some 0 he America 
( ly n Americ It is « 
corilla and the chim 
more arboreal than they 
this is pure speculation 
sonable than the sul 
keys ar fundament 
creatures 

Man is, of cours ( 
the group which includ 
monkevs. He is structu 
to the anthropoid apes 
definite, clean-cut and 
ences between man an 
These structural differ 
accentuated by other « 
seem to be of a fundame) 
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The young of man are helpless and 
pass a considerable time in a baby stage, 
whereas the young of all monkeys are 
practically from the first little monkeys. 
Many instinctive reactions of babies are 
related to distinctive human traits and 
are very different from anything seen in 
young monkeys. 

Man has a serial family of more or 
less helpless young in all stages necessi- 
tating the combined care of both parents, 
or its equivalent, over a long period of 
years. The serial family is the basis of 
the human social system, which is wholly 
different from the horde life of the apes. 

Elsewhere in the animal kingdom a 
serial family of dependent young is 
found only in the social ants, wasps and 
bees, which have as a result developed a 
social system parallel to the human. In 
the monkeys we find a social life without 
any social system. The individuals sim- 
ply live together in a promiscuous horde 
in which each female raises her own 
young unaided. The life of 
monkeys resembles that of wolves, wild 
eattle and other creatures, but not that 
of man. 

Man is physically weaker than any of 
But this weakness, 


social 


his competitors. 
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accentuated by the dependent fam 
consisting of several or many children ; 
all stages of development, is offset by 1 
existence in man of inherent instir 
foreshadowed here and there in is 








instances in the lower animals , 
grouped and accentuated in man—su 
as the use of fashioned tools, of f 
speech and of clothing. 
These inherent instincts have by 
himself been coordinated into int 
gence, and this intelligence dev 
until now man is easily supreme. N 
only has man been able to excel all 
living creatures in their specialties 
cluding rapid transportation over 
land and over and through water, fi 
and burrowing, but he is rapidly m 
ing the mysteries of the chemica 
theses of plants. 
Man never was arboreal, and 1 
his ancestors was ever arboreal. All 
characteristics are those of a grou 
living creature walking erect Mi 
never was a monkey. Man is 
tion, and a rather broad mutation, ' 
‘ ‘ 


the general stock as that w 


produced the monkeys. 


Same 
Just what 


was we do not know. 














A BIOLOGICAL METHOD FOR DESTROYING 
BEDBUGS 


By Dr. N. T. LORANDO 


CHIEF PHYSICIAN TO THE EVANGELISM‘ 


S HO AND NEAR EAST RI I 


ATHENS, GREECE 


SEVERAL preparations of known and 
unknown composition have been tried 
for the destruction of bedbugs. The re- 
sults from the use of these preparations, 
however, are irregular and incomplete. 
They require persistent use of antiseptic 
medicines on the spots requiring disin- 
feetion—a task and expense varying ac- 
cording to the size of the place to be 
disinfected. 

To-day the proposed method is not 
limited to the use of antiseptic drugs 
only. It is a biological method involving 
no great additional work or expense. 

The bedbugs, as we know, belong to 
the class of semi-winged, of the family 
of Cimicids, with the name Cimez lectu- 
larius for the bedbugs of our country, 
Cimex rotundatus for tropical bedbugs, 
Cimex hirundinis for bedbugs of swal- 
Several writers have stated 
different 
diseases, chief of which are: recurrent 
fever, plague, leprosy, tuberculosis, kala- 
azar and the American trypanosomiasis ; 
but for the present these remain simply 
as conjectures until further investiga- 
tions show whether they are well founded 
or not. July, 1925, H. E. Shortt 
and C. S. Swaminath' pointed out that 
bedbugs could not transmit kala-azar to 
monkeys, although the parasites devel- 
oped enough in the body of the bedbugs 
on which they were making their experi- 
ments. Disregarding the diseases men- 
tioned above, the nightly disturbance of 
the parasites is such that many have ex- 
perienced their bites, especially if one 
happened to be in a small country hotel 
or has been in military service. From 


lows’ nests. 


that bedbugs are earriers of 


1H. E. Shortt and C. S. Swaminath, Indian 


143. 


Jrl. Med. Research, July, 1925, 
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many people who have come to Greece 


to study and see the ancient monuments 
[ have heard complaints because of the 
bites which they have received in va 
rious Greek towns. My friend, 
Pittakis, director of the 1: 


the Evangelical College of Smyrna, came 


Stilpon 
ite Museum of 


+ 


tO me In desperation, atter 


a sleepless 


night, and in reply to my question as 


to the reason for his condition said, 
‘‘Athens was called famous by the an 
cients; I call it a city of bedbugs 


Koreopolis.”? 
The condition of some of the houses 
of modern Greece as well as of Albania 
other Balkans has 


and parts of th 


been the same from antiquity In the 
‘Clouds’’ of Aristophanes we read this 


interesting dialogue: 


Socrates: Here Streps les. } on } 

Strepsiades: But I can’t. 7 bedbugs Vv t 
let me 

In the ‘‘Frogs’’ of the same author, 


Dionysus asks Heracles, when he was 
thinking of going to heaven, ‘* Tell m« 
about it—ports .. . streets, hotels, where 
bedbugs are most searce.’’ 


In Athens in September, 1922, after 


the tragic days of our lation, many 
refugees were established in wooden bar 
racks. Immediately bedbugs were found 
to such an extent that many of the in 


habitants spent the night in destroying 


these parasites. Unfortunately, the bed 
bugs multiplied so rapidly that in 
many inhabitants of the camp ‘‘Kaisar 
iani’’ during the summer nights moved 


roads or into neigh- 


their beds into the 


boring fields in the hope of finding a few 
hours of rest. Unhappily even this was 
impossible because the bedbugs came 
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down from the roofs of the camp into 
the roads and quickly reached the beds 
of the people; and after a time some 
members of the family were forced to 
sweep the floor in order in this way to 
keep an area clean from the approach- 
ing army of bedbugs. This I could not 
verify myself, but trustworthy inhabi- 
tants of the camps reported this state of 
affairs on several occasions. Such was 
the condition for two years, 1923, 1924. 
Then suddenly the bedbugs decreased 
and gradually disappeared completely, 
first in the camp ‘‘ Kaisariani’’ and then 
in the others. Probably some thought 
that this result was due to the cleaning 
which the inhabitants had undertaken, 
for they had worked very hard to clean 
their rooms, using different antiseptics. 
But we know that disinfection of the 
wood from such parasites is practically 
impossible, especially in these wooden 
barracks where some people succeeded 
in destroying the parasites, but others, 
for various reasons, through carelessness 
or inability to use antiseptic medicines, 
did not meet with any effective result. 

The destruction of the bedbugs came 
finally and completely, because they were 
no longer found after 1925 in the camps 
mentioned above. We examined the va- 
rious causes, and finally found a special 
kind of spider which we studied inten- 
sively in the laboratory of the American 
Near East Relief. This is the reason for 
the destruction of the bedbugs. This 
spider is in length about one and a half 
centimeters, in width three quarters of 
a centimeter, and is made up of the 
cephalothorax, abdomen and four pairs 
of legs. It is of light gray color, the 
dorsal surface of brown with three bands 
of darker color, one in the middle and 
one each on the sides, all three curving 
down to the abdomen. 

The movements of this spider are such 
that one is amazed at the ease with which 
it seizes not only bedbugs but also flies 
that happen to fly near it. It feeds 


especially on the blood of bedbugs. 
ing the insects by their backs and s 
ing their blood to such an extent 
finally there is nothing left but th 
The bedbug does not appear 
aware of such a dangerous enem) 
cause it draws near to the spider 
out fear, and we know, on the cont: 
that it tries to save itself when it 
When a bedbu 
near to the spider which is alread; 
with its first prey the spider pric 
second bedbug with its hind legs s 


sued by man. 


it remains motionless until the spide1 


finished its first victim. I thought t 
through these pricks the spider 
thetized its prey by some special 
of poison, but my friend, Mr. Ta 
to whom I mentioned the actions of 
spider, explained this by the phe 
non of catalepsy. 

In this way each spider in our | 
tory fed upon thirty or forty bedbug 
day, according to their size and to 
quantity of blood food. After a 


est oT s 


days the female formed a 1 
narrow web, about four centimet: 
square, within which there were f 
thirty yellow eggs, of the size « 
head of a pin. When examined wit! 
microscope they are seen to be d 
shaped, and have a central nucleus 
thick, gray matter, while the circ 
part around it is transparent. A 
eighteen days the young spiders 
hatched in the summer time, and im 
diately they begin to attack the bedbug 
with no fear of their large size, curious 
enough. Several young spiders att: 
the bedbugs upon their backs and su 
their blood in the same way as the adult 
spiders do. Their development tal 
place quickly, and in about three mont! 
they reach a fully mature form, afte! 
which they will change their skins s 
eral times. 

The same spider weaves two or thre 


nests in summer time, and watches over 


them during the incubation period. ! 
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DESTROYING 


sent some specimens of this spider to the 


British Museum of Natural History for 


further study. To Dr. Louis Sambon, 
who very courteously examined my speci- 
mens and sent me detailed information 

neerning them and the pitting of 
natural enemies against carriers of dis 
eases during ancient times, I owe very 
deep obligations.* Dr. Sambon deter- 
nined that the bedbug-eating spiders 
belong to the genus Thanatos, subfamily 
Philodrominae of the family Thomisidae. 
[ sent specimens to Dr. L. O. Howard, 
the famous entomologist of Washington, 
D. C., and at his request Dr. Petrunke- 
vitch, of Yale University, very kindly 
determined the species as T. flavidus 
Simon. 

So far as I am aware there is no record 
in entomological or medical literature of 
Sp de rs be ing used to eradicate bedbugs. 
Dr. Sambon wrote to me: 


ir information concerning the destruction 
edbugs by spiders in the infected wooden 


irracks allotted to refugees in Athens is of 


7 


great interest and parallels an observation I 


le some years ago (1910) in Italy, where 
1 stables of the Province of Bergamo I found 
similar spiders, preying upon swarms of the 


table-fly (Stomozys calcitrans) gorged with the 

blood of oxen. From time immemorial the 

Italian peasants have held that cobwebs in 

stables are essential to the healthiness of cattle 
my observations proved them right. 


The bedbug-eating spider, although 
named Thanatos, is not poisonous, for 
he refugees never reported to me any 
ouble, pain or poisoning due to the 
spiders. Spiders of the group of Philo- 
drominae are of world-wide distribution 
and very ancient, as fossil specimens 
have been found in amber. These active 
araneids are found usually on grasses, 


+ 


2L. Sambon, Jrl. Tropical Medicine, June, 
1924; **Observations and Researches on the 
Epidemiology of Cancer made in Holland and 
Italy (May-September, 1925),’’ August, 1926; 
‘*Tropieal and Subtropical Diseases,’’ Journ. 
Medicine and Hygiene, June, 1922. 

’See ‘‘Progress Report on the Investigation 
of Pellagra,’’ Journal of Trop. Med. and Hyg., 
London, 1910. 
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the spider of the refugee camp, which is 
not poisonous. These spiders cleaned 
all the camps at Athens without any 
other expense. Therefore, I think that 
their artificial introduction, in military 
barracks, old houses and in some of the 
hotels of the Balkans, is to be recom- 
mended. 

The biological method of the control 
of injurious insects is well known and 
has been greatly exploited by the Ameri- 
eans during the last forty years, notably 
in the introduction of the Australian 
ladybird, Novius cardinalis, to destroy 
the fluted seale of the orange in Califor- 
nia. This method is followed to a some- 
what limited extent in America with 
other introduced pests, and has been 
adopted in Italy with success in certain 
instances. 

However, Americans were not the first 
to use such means for guarding against 
diseases. In reading, we find that our 
ancestors always used natural enemies 
as a precaution against different con- 
tagious diseases. 

Livy points out that in the year 293 
B.C. the Romans were ‘afflicted by a 
plague. By advice of the Sibylline 
Books they sent an embassy to Epidau- 
rus to seek advice from the priests of 
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But we can not say the same thing for 















Asclepius and to ask for a remedy 
the disease. Upon its return the e: 
bassy brought to Rome a serpent, w! 
the Romans received and worshiped as 
a god. The serpent swam from 
boat to the island of Tiberius op : 
site the Capitol—the so-called sac: 





island where the Romans built 
temple to this new god, and 
many years thereafter people paint 





pictures of serpents upon their 
What was the effect of the serpent 
this instance of plague? Was it sin 
a question of the god who had br 
about the end of the epidemic? P 
fessor Sambon, pointing to this exan 








to-day, believes that there are ser; 
which feed upon mice, the carriers 
disease, and that through the dest 
tion of the mice the epidemic 
destroyed. A coin in Pergamu 
Lucius Severus (161-169) supports 
hypothesis. The coin was struck after 
plague; it shows Asclepius holding 
serpent in his right hand and a r 
his left. We find other analogies 

the Egyptians, who worshiped the se 
because it destroyed worms, and th: 
which fed upon different snails i 
Nile. They used to guard themsel\ 
from serious diseases, as the hookw 


disease and the two Schistosomias 














THE PROCESSION OF FOREIGN INSECT PESTS 


By Professor GLENN W. HERRICK 


CORNELL 


THe advent of the Mediterranean 
fruit-flv (Ceratitis capitata }into Florida 


has brought home to the average man 
in a forcible the 
menace inherent in the possible intro- 


Perhaps no 


most manner serious 
duction of a foreign insect. 
insect pest ever imported into the United 
States, with the possible exception of the 
European corn-borer (Pyrausta nubi- 
lalis), has exerted a more immediate ef- 
fect on the conditions of so 
large a body of citizens. It is only fair 


to the fly, however, to say that this ef- 


economic 


=> 


fect has not been produced by its own 
activities or through its own destructive- 
ness, but it has come rather as a result 
of measures of extermination and quar- 
antine instituted by man himself. It is 
worth while at this time to reflect upon 
the foreign insect population of this 
country—its procession in time, the be- 
havior of certain of its members and its 
relation to quarantine measures. 

From the days of the early colonists 
foreign insects have been coming into 
this country in a continuous, persistent 
procession apparently in spite of any 
The 
following list of the more common older 
pests and of some of the more recent 
ones that have come to us from foreign 
countries will show the continuity of the 


procession in point of time: 


measures taken to prevent them. 


Codling-moth (Carpocapsa intro- 
duced prior to 1750. 

Hessian fly (Phytophaga destructor) 
about 1779. 

Pear psylla (Psylla pyricola), introduced about 


1832. 


pomone lla ), 


introduced 


Imported elm-leaf beetle (Galerucella luteola), 
introduced about 1834. 

Currant sawfly (Pteronidea ribesi), discovered 
in 1857. 

Imported cabbage worm (Pontia rapac), intro 
duced about 1860. 
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ered in 192 


Mexican 


bean 


UNIVE ITy 
Gyps Po P 
about 1869 
San J s {spuliotus 1 1 
¢ R79 
Li r ( 1 
‘ ~~ 
Mott v1 Cryptor) } 
} 1QR7 
‘ = s i 
Bri t t Euproctt } 
tre betw 1S 1s 
Mex ‘ wens P 
g dt t iced 1892 
Carrot st fly Ps 
19 
Alf 1 weevil (P/ posts 
‘ 104 
Eu vig F 
Euro] pine-s t t E+ i 
introduced about 1914 
Pine sawfly Diprion sims 
Japanese beet! Popallia pont 
in 191 
Oriental pe ic] mot! La y + 
discovered 191 
Eur b Py ' 
ove l 191¢ 
Troy fow t Lij } 
| ] 
ered j 1ol¢ 
Ba ina-re t I rer ( s i 
ver 1917 
Pink cott boll-worn P 
ella scovered 17 
Apple and thorn skeletonizer (H« 
ana), d SCOVE ed l 1917 
Asiatic beet] Anomal tent - 
n 19 
Sati t Stulpnotta salicr 
192( 
Camphor scale Pseuda uiva dupl 


( 


covered in the east in 19 
New oriental beetle (Pseu } 
sus), discovered in 1920 
Australian tomato weevil Listre 
liquus), discovered in 1922 
Oriental twilight beetle {serica 
discovered in 1921. 


Cabbage 
covered in 
Grape thrips 


ered in 192 


weevil 


Ceutorhynchus erysimé 
1923 
(Drepanothrips reuters), 


discov 
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Mexican fruit-fly (Anastrapha ludens), discov- 

ered in 1927. 

Mediterranean fruit-fly (Ceratitis capitata), 

discovered on April 6, 1929. 

In pondering this list with its dates of 
introduction one can scareely refrain 
from asking what the stiff quarantine 
regulations against the vegetable, fruit, 
cereal and other products of foreign 
countries instituted some fifteen or more 
years ago have accomplished in prevent- 
ing the introduction of undesirable in- 
Perhaps 
dozens of unknown dangerous species 
have been kept out. Two things, how- 
ever, are certain: namely, that some of 
the more recent ones which ‘‘got by’’ are 
now among our most serious pests, and 
that it is, apparently, very easy for these 
small animals to enter our country. 


sect visitors. No one can say. 


ing quarantine at Ellis Island 
fierce ways of the customs officers in N 
York and without saying ‘‘by 
leave’’ to anybody. She hadn’t e . 
however, on meeting an entomo 
who upset all her plans at once, 

her mortal remains repose on 
black pin in a special case in the wi 
collection. 


THE Migratory BEHAVIOR oF S 
INTRODUCED INSECTS 

It is of considerable interest 
amine briefly the behavior of a 
these foreign insects after they b 
established in this country. The sg; 
of the Mexican cotton-boll weevil is y 
known and in some respects is s 
eant. A glance at the diagram wil 
that the weevil spread eastward ov 





Fic. 1. A DIAGRAM, SHOWING THE STEADY EASTWARD MIGRATION OF THE COTTON-BOLI 
ADAPTED FROM HUNTER AND COAD. 


On my return from Europe in the 
autumn of 1926 on the good ship Orca 
I was greatly interested to find on the 
dining table at breakfast one morning 
a fine lively female individual of the 
clover-leaf weevil, a European clover 
pest which, although it had come to us 
many years ago, was apparently enter- 
ing the country again. Whether this 
tiny weevil had climbed aboard at Cher- 
bourg, France, or at Southampton, En- 
gland, I had no means of knowing, but 
there she was, lively and happy, ready, 
no doubt, to disembark at the pier in 
New York without any worry concern- 


cotton belt, from its center of infestat 
in Texas, with an irresistible yea 
progress despite any state or local qu 
antine measures instituted against 
The significant aspect of this migrat 
is that the weevil did not jump al: 
and form isolated outbreaks her 
there, but spread outward in unii 
waves passing over all human obsta 
The map showing the spread ot 
Mexican bean beetle in the east after 
jump into the middle of Alabama 
hibits a similar, steady, irresistible wa 


like migration from year to year without 


s) 


sporadic outbreaks in advance (Fig. 2 
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Fic. 2. 


IN ALABAMA, 


The gradual migration of the Euro- 
pean corn-borer from its centers of in- 
festation in New York and Canada pre- 
similar behavior—with no 
sporadic outbreaks ahead of the general 
wave-like spread of the moth (Fig. 3 

The Japanese beetle (Popillia ja- 
ponica) is behaving in a similar manner, 
spreading outward from its original 
area in eastern Pennsylvania at about 
an annual average rate of from fifteen 
to twenty miles. It will probably travel 
somewhat faster as it gathers momentum 
during the coming years. 

A careful, thoughtful consideration of 
the migratory habits of such active 


sents a 
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AFTER N. 
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the 
certainly moves one to question the justi- 


winged forms as foregoing species 


fication for the rigid quarantine mea- 
sures placed over the areas infested by 
such insects. These measures are always 
annoying, always sources of friction and 
in many cases cause serious losses, if not 
ruin to individual 


the maintenance of 


> ) 
»CSIGCS, 


growers. 
the quarantines en- 
tails a heavy expense which, of course, 
falls as taxes upon the people whom they 
injure as well as upon those whom they 
are supposed to benefit. The 


connected with the introduction 


problems 
and dis- 
persion in this country of these imported 
pests should certainly be studied from 
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Fig. 3. 


1, 1926. THE OUTSIDE (DARKLY SHADED AREA) 


BELIEVED TO HAVE OCCURRED DURING THE SUMMER OF 
AFTER CAFFREY AND WORTHALER. 


NOT SHOWN. ) 


all angles and attacked in a broad, con- 
structive manner helpful to all the in- 
terests involved as far as possible. 

There is, however, another class of in- 
sects which demands further considera- 
tion. I refer to those which are fixed to 
some host plant during the greater part 
of their lives and are practically re- 
stricted in their migratory movements 
to the wanderings of their hosts. The 
seale insects are the most important 
members of this group and perhaps the 
San Jose seale is the most notable ex- 
ample. The San Jose scale has un- 
doubtedly been carried around the world 
on its host plants in commercial ship- 
ments of nursery stock. It jumped from 
California to Missouri and thence to the 
eastern seaboard, probably on plum 
stock shipped from one nursery to an- 
other. From these early centers of in- 
festation the insect has been carried all 
over this country on infested nursery 
stock. Reasonable quarantine and in- 
spection measures instituted for nursery 
stock seem to me to be wise, sane and 
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MAP SHOWING THE DISTRIBUTION OF THE EUROPEAN CORN-BORER AS KNOWN N 
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1926. (INFESTED AREA IN NEW EN 


justifiable, and every honest success 
nurseryman recognizes the advantag 
to his business of growing and distr 
ing clean stock. 

California has probably been tl 
active state in the union in maintai 
rigid quarantine measures against 
introduction of foreign insect pests 
Moreover, she has probably obtain¢ 
greatest success in excluding these u 
welcome guests not because her offi 
have been wiser, more active or more efi 
cient than the officials of other states | 
rather because of her advantageous situ 
ation. California constitutes a com 
paratively narrow strip of land extend 
ing north and south and bordered on t 
west by a great water barrier and on t 


east by an almost impassable land ba: 


rier of desert and high mountains. Suc 
a situation constitutes an ideal area 

protection against foreign insect foes | 
cause it is feasible to guard rather e! 
fectively the few points of entry into t! 
state, namely, the few seaports along th 
Pacific coast and the few passes throug 
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7 Out er escaped hel Orele 

ma ¢ mn not hope to 7 } 1! 

ed mn Ihe ture Ithoug! ‘ 
sions will come more slow ' 
ely the PSS SUTE!\ 

Mediterranean fruit-tfl s e} 
sized the whole problem of the nh 
S10 0 oul COUNTIES by oOrely MOSTS 

raised many puzzling questions 
‘ernin methods of dealing with s 

is ues Any statements | 
ron make regarding this SOE 
nade with great hesitation. beeaus 
» me ve extensive knowledae 
e ] ibits nal eTIVITIeS O the fly | 
only g2@uess at its tuture bel Oy] 
Is countr Some phases, however, « 
ts activities as a pest of fruits in Europ 


In the Hlawa an Islands have bee 
} } } } 
SC) hed } sone detail hy cif pendabl 
servers 


In the Mediterranean eountries ! 


which the fly IS present the prn Fe 
trus fruits are being produced appat 
ently in paving quantities In Sout! 


Africa the fly is not considered a serious 
pest of citrus fruits It is, however, 
very injurious to deciduous fruits, par 
but ean 


cularly peaches and apricots, l 


apparently be controlled on these fruits 
by using a poison bait if the wild host 
fruits in the vicinity are destroyed. h 
Hawaii the flv is a serious pest, particu 
arly in villages, but the conditions in 
those islands are peculiarly and most 
favorably suited to the development and 
multiplication of the insect. 


abl conditions are searee] 


Compal! 
y to be found 
anywhere in this country. 

Again, the lemon is practically im 
mune to the attacks of the fly. The 


range is more subject to the eas lay ing 


+ 


ft the fly but does not appear to be ser 
sly infested by the maggots in th 
pulp if the fruits are not allowed to r 
main on the tree until they become ove! 


pe. Investigators speak of the ‘‘won 
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ing intervals during at least three months of consideration The studies 
oft the veal Judging from the meager men in the Hawaiian Islands 
data at hand it would appeal that the fhy to make the followine comm 
would be killed during the winter in the 
W HH t 

middle and northern parts of Georgia 4. ge ys, i 
and in order to infest the peach crop ol a tara an ‘ ‘ ‘ 
any particular vear would have to re can be employ : 
enter the state from centers of intesta this pest 
tion farther south It is pertinent to rari ey pre : 
inquire whether the fly when subject to 
extermination onee a year im a given This is a most hopeful s 
region could evel become a pest ot prime Irom mv experience hb Col 
Importance Nn that region cherry and apple fruit-tlies 

One more quotation from the invest tives of the Mediterranean 1 


VHTOS who were quoted above S worthy tT IN a Sahe aha reasol abl 
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THE DISCOVERY OF A NEW ANTHROPOID 
APE IN SOUTH AMERICA? 


By Dr. FRANCIS M. ASHLEY-MONTAGU 


monkey 


Hi cUscovery 0 new s a 
es, apart from their importance, 
wavs of the ereatest interest N 
one do such discoveries provide sys 
iatists, anthropologists and other se 


tists Cones red with the study ot the 


P 1 mates the orde} ol 
which man belongs 


} 


ble labor, but that great public which 


s interested in the past and 1 


ition of man, and which attentive 


ows the newest 


spiritual 


] ‘ 
elas oO 


with much 


MmamMmMmMais 


developments 


uture ¢ 


\ 


ul 


vo 
iO 


Thi 


and phy sieal human 


sm, is ever stirred to the most wholesome 


enthusiasm on such occasions, 
Qn the eleventh of March, 
Montandon, of the 


freoret 


National d’Histoire Naturelle, 


} 


1929, 


Muséum 
Pa 


ris 


well-Known anthropologist, and the 


! 


Theory 


hat the anthropoids and man originated 


ndependently over the whole 


( ith 


ot 


the discovery of a new and hitherto 


Known anthropoid ape 


ment in itself was sufficient to engende 


the liveliest interest among 
When, however, it was | 


Sclentis 


1) 


i] 


thor of an ingenious theory, the Ologe 


if anthropogenesis, which holds 


T 


, announced to the seientifie world 


uh 


This ahnnounes 


; 


earned that this 


ape was discovered in South America, 


continent in = which 


hitherto completely 


unknown 


anthropoids 


which it was considered extremel) 


likely that they should exist, 


? 


ook on the dimensions of 


making discove ss 


Dr Francis de Loy Ss, the diseove rer ol 
this Primate, and Dr. George 
don, who was entrusted with the task ot! 


presenting the facts to the 


1 Comptes Rendus des Seances ce 


es Sciences, March 11, 1929 
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FIG. 1. THE ANIMAL IMMEDIATELY AFTER IT HAD BEEN SHO’ 
examined, revealed the presence of a condition known as priapism, | 
thirty-two teeth only, without on the forced out of the vagina What ; 
back portion of the mandible, any pro- cause may be, it is none the less 
tuberances hinting at the possibility of a traordinary phenomenon 
greater number of embryonie molar Careful inspection of thes ‘ 
teeth.’ ” graphs reveals the following facts 
All these features, ‘‘size, absence of 1) The human-like rounded h« 
tail, number of teeth and ground habits, sents (qa) a prominent forehead 
together with the strongly humanoid there are no markedly ove. 
aspect of the face and the ruggedness of brow-ridges: the nose is wide 
the build,’’ lead Dr. de Loys to believe sents a broad sé ptum betwee 
that this creature is a hitherto unknown wardly deflected nost rils—ch: 
anthropoid ape. which are peculiar to the New W 
The two photographs which Iam here’ monkeys generally, and specifi: 
able to reproduce by the courtesy of Dr. the genus Afeles. 
de Loys should convey a good idea of the It is a eurious fact that non 
creature. The object depending from Qld World monkeys and apes pos 
the puberal region between the legs, and a forehead as prominent as that 
which looks like a male copulatory organ, jn many New World monkeys. 
is, in fact, the enormously enlarged cli- forehead, which is so distinetivel) ‘ 


toris, which, possibly owing to a loeal 
hyperemia, corresponding in the male to 


2 The Illustrated London News. June 15, 1929. 


is primarily what 


to the fh 


a characteristic, 
so human an appearances 


face is ide 


this creature, Ww hose 








4 
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A NEW 





ance with most species of the 
jieles. In no Old World monkey 
no ape, however, are the nostrils 
ted by a wide septum, nor are th 
s so flaring and detleeted nh an 


rd and upward = direc 


‘ 
on HIS 


tion is peculiarly South American, 

being only three New World ge 

which there is an approximation 

Old World arrangement of a nat 

septum and inwardly directed nos 

ls. namely, Alouatta, <Aotus and 
Brachyteles 

2) With the aid of a magnifying 

ss one may perceive that the thumb 


sa much reduced, nail-less tubercle, the 
erest excrescence upon the side of the 
nd. This is a characteristic which is 
specifically associated with Ateles, for no 
her South American monkey possesses 
so reduced a thumb. None of the Old 
World monkeys and apes possesses such 
character; in only the Orang-Utan, in 
which the thumb is the most reduced but 
s quite large compared with this crea 
ture’s, is the thumb occasionally lacking 
1 nail It is clear enough from th 
hotograph that this creature’s hands 


re adapted to an extreme arboreal ex 


) The feet are evidently of the 
iadrupedal grasping type, normally 
ssoclated with an arboreal life. Doubt 
ess, this creature could support itself on 
ts hind legs, but the structure ot ITS Toot 
enders it quite impossible that its ha 
tual gait is bipedal rather than quad 
ipedal, or that it spends more time 
on the ground than in the trees This 
wt is identical in appearance with th: 


Ateles 
4) The fact that the body was e1 


; 


rely devoid of any trace of a tail (an 
ypendage which is possessed by 

South American monkeys) would cer 
inly convince us that we are her 
ealling with a new species of monkey 


It, unfortunately, we can not quite 
ninate the possibility ol this particu 
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FIG. 2 ENLARGEMENT 


known in any South American monkey. 
Nor would 
tion of the photographs that these 


t appear from an examina 


features are due to any anomalous or 
pathological causes, although such a pos 
sibility can not be altogether eliminated. 
Assuming, however, that there does exist 
a species ol monkey of which that fig 
ured here is a normal representative 
in the matter of height and weight, it 
becomes certain that we are here deal- 
ing with at least a new subspecies of 


monkey. 
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and weight present ancillary re: 


such a procedure but these 


quite insumicient t 
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» Justify 
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tandon creates a new genus (as fh 
. 
s it. hit which Is really a new sub 
Amer anthropoide Ss, COMPpPFisi 
single species Loysi), whilst re 
. ne the possibility, however, of 
s being a new species of the gen 
| s 
Now exceptional welgnt aba heal 
hest be regarded as subspeecit 
acters The absence of a ta neal 
New World monkey would endow it wit! 
ecific, but not with generic rank, whilst 
oss of a premolar would serve t 
rate t from all other New World 
’rimates Neither taillessness nor the 
ss of a premolar would, however, d 
nguish this creature, in these respects 
mm those monkeys ot t] eastern hen 
ere which lack tails sineec, as tal 
we know. no Old World monkey attan 
height ot 175 ¢ms nor a weight ot lle 
inds, it seems that Dr. Montandon ha 
sec] n this (on the basis of its tailless 
ss and its dentition), an adequate re 
son for endowing this creature with the 
an anthropoid That is to say 
, . 
t e has converted a subspecifie nto a 
r ric character having a_ sub-family 
ink, a procedure which is quite w 
‘ just fied by the faets. and eontrary. te 


iatural svstem of classification 
he most, | think, we ean say of th 


reature is that 17 is a new genus of mol 





t) it bv Dr Montandot ly 
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THE WILLIAM H. WELCH MEDICAL LIBRARY AND THE 


Ox Thursday and Friday, Octobe 

7 and 18, the William H. Welch Med 
Library and the new Department o 
e History of Medicine ot the Johns 

Hopkins University will be opened wit! 
ppropriate exercises. Both the Welcl 
\edical Library and the De partment ol 
e History of Medicine have been unde) 


Hlopkins 


lniversitv for some years and their es 


onsideration by the Johns 


tablishment may be said to mark the 
ilfillment of plans made with the open 
g of the Johns Hopkins Hospital and 
School of Medicine. At that time a 
storical club was organized, chiefly 
rough the activity and interest of Dr 
Welch and Dr. Osler, ably seconded by 
Dr. Kelly and Dr. Halstead 
to time lectures on the history oft medi 


From time 


cine were given in the medical school but 
the historical club continued for many 
vears as the chief center of interest fo1 
those to whom the historical aspect ot 
The final 
establishment of the Department of the 


Ith dicine f specially appealed. 


History of Medicine, however, is closely 
bound up with the career of Dr. Welch 
Called from Bellevue Hospital Medica 
College in 1884 To become Baxley pro 
essor of pathology in the Johns Hop 
kins University, after a distinguished 
career in New York City, Dr. Welch on 
ganized a modern institute of pathology 
in Baltimore in which numerous talented 
voung men and women have been trained 
in pathological anatomy and in bacter 

O1OgV, especially in the bacteriology 0 
the infectious diseases. In 1916 Dr 
Weleh retired from the chair ot patho 

Og, his successor being one of his own 
pupils, Dr. W. G. MacCallum, professor 


ol pathology in Columbia University, 


New York, and undertook the organiza 


e G 
Wel 


protessorsh 
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subject 
two ol 
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rs 
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THE WILLIAM H. WELCH MEDICAL LIBRARY 


being transferred to it within a short a dozen rooms for the Depa 
time. The Weleh Library building History of Medicine, offices 
merits somewhat more extended notice rooms, conference rooms and 
than is here possible. In brief, it con- of small studies for members « 


sists of three floors of which the eround The baek part of the building 


floor is devoted to the offices of the li the stacks fon books. eleht tie) 
brary personne! and to rooms for eata with a large number of sm: 
loguing and binding books. On the for individual workers Che st 


second floor is a large corridor in the large enough to hold seve 


center with a reading room at one end thousand volumes and are of cou 


and a reception hall, the Great Hall as present oniy partially occupier 

it will be ealled, at the other. The read- hospital library, which was begu 
ing room is large enough to accommo- the opening of the hospital, « 
date about a hundred readers and con about 25,000 books and journals 
nects directly with the stacks. The chiefly with the clinical branches 
Great Hall is especially designed for re- medicine, the library of the sel 
ceptions and conferences. The decora- medicine, about 15,000 volumes 


tions of this room have been executed by — principally with the underlying 
Mr. Laseari, of New York, and in it has — seiences and the library of the sehor 
been placed Sargent 's portrait ot the hvgiene about 10,000 books cone 
four doctors, Dr. Weleh, Dr. Osler, Dr. hygiene and publie health. In 
Halstead and Dr. Kelly, which has to these 50,000 volumes are a co 
hitherto been hung in Gilman Hall at able number of special collections 
Homewood. On the third floor are about have been presented to the librat 
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rHE PASTEU! ITUTE AT TUNIS, TO WHOM A NOBEL PRI 
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as and 


umated with it Among these con 


7 wi 
yutors may be mentioned especial \ 

) Kelly and ht Young who have 

ted a numbe 0 rare and valuable 

‘ ks dealing with medical hist rs The 
te Dr. Halstead and the 


praries ol the al 


Té I Hurd have AaISO hee N hequeathed 


to the university and will be cared for 


the Welch Library Final Vv, D1 


Welch spent a long period of time 


vad, while the library building was 
der construction, gathering books in 
dica histor, from various sourees In 
rope, especially in London, Paris 
ind Amsterdam The library Starts, 


erefore. with well over 75,000 vol 
mes and it 1s anticipated that several 
uusand accessions will be made eacl 
on 
on Thursday the Welch Medieal L 
ry will be formally dedicated at 11 
» clock at which time it is expected that 
Dr. Harvey Cushing, of Harvard Uni 


} 


address 


versity, will make the principa 


A “‘DEATH WHISPER,’’ which causes 

matter within living cells to whirl to 

: destruction without injuring the eell 

walls, has been produced in exper! 

ments conducted jointly by Dr. E. New 

ton Harvey, professor of physiology at 

Princeton University, and Alfred E 

Loomis, of the Loomis Laboratory, of 

Tuxedo Park, N. Y. This dance of 

death within the cell is caused by super 

sonic waves which oscillate twenty times 

as rapidly as those which can be heard 
by the human ear. 

Chloroplasts within the cells of living 





plants are forced from their usual posi 
tions by these super-sonie waves and are 
driven at high speed in miniature whir! 
é pools about the center of the cell 
Under a high-power microscope it is 


possible to follow the progressive de 


which will gradually be 
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vav it has been possible for tl n eve at different stag 
: me to examine the effect of the ment wit + the necessit , 
th whisper pon microscopic cells ne the ' m1 
voverning the intensity of tl . , ts sus 
vhirling or mixing of the matte ne Ss ty « :, ti) 
! tl Celts Cal bye cWecurarelv Col r) c 
) } 1) t} ry , 
Professor Harvey, who has been wor redistributine the orear 
» for a number of vears as well upor stances of its interior 1] 
production of ‘‘cold light.’” refused raced n this and 


red t what effect the stud Or the No effects ¢ t} « | 


erties ot supel SOTLLG WaVeS mic! ‘ 7 , 
pon the medical serence of the fier } 

re At present experiments are be | 
yy conducted To find out what effect ipart freer) tery ; a 

mixing of organ-torming s ibstances nected with 7 TTI | . ‘3 ‘ ‘ . 
‘ { ‘ine life will hay ie i , ; et 

n the eves of marine life will hav striking « hich n 
( the voung?g wh cl cle velop T! N seribed < ntra iy st 


‘} MICrOSCOplE meth Od IS suid hy 1) rected new } Cros 
Hlarvev to offer a promising means of or the produetion of the 


tack Upon the problem ol inff leneineg vVaves. wl Dr. Ila vy has hey uf 


the development of eggs of various spe ng the effect of then pol 
( as forces can thus be applied nsic pnVsIological standpoint 
EFFECT OF ACTIVITY AND FOOD ON BLOOD CONSTITUENTS 
’ PHA’ OOod, eSpPpecla ly proteln ood W ( nis experi cu l ! 
causes an imerease in the number o Variations in the number o 
eucocytes in the circulating blood has leucocytes en riatin com 
< been quite gene rally accepted “as a acl evident whe! SLICCOSSIVE 


SITLCE first reported by \loleschott } mac 1 ? ul 
S54 In the 1927 edition ot Dor and s&s cred er t clei ‘ 


Medical Dictionary it is stated that tivity of the subject 
woevtosis “‘occurs normally during the teehnians 
digestion sie In view ol these e1reun thes tive P ott 


stances the recent work of Dr. Walte phvsiologi 
K (rarrey, protessor ot physiology at tive Ihe c1isfl ( } owt 


Vanderbilt | niversity Schoo ol Med S pinced } ‘ ectmily 





eine, Is Ol especial Interest In his ex remams ' . — 
s he finds that even a meal si CONndCITLO rest 

ected particularly for its high protell about at our ¢ 1 ~ 

ontent causes no alteration in the num eneoevte count vw 


hy ol white blood eells in the elrenl; owest 1p sial. ‘ owe , .. 


ory system He bhelieves that othe IS |) et ve 1S ‘A ‘ + | 
‘ opinions in this matter fall short o from a night's slee 
root because the eonditions unde tained wit! SuUPrpris 


which the leucoeyte counts were mace referred to as the basa ere 


A e to exclude the effects ol Pactors rene! s bet wer » (in) net 6 OOW) 
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( eS eT ( bie i metel hlood 
his is in striking contrast to the actin 
ity leve of 9.000 or 10.000 usualh 
found in laboratory workers or other in 


dividuals going about their ordinat 


The **hasa le Ve en then. Sa conadltiol 
with which one may compare other states 


and by this reference determine the ef 


I 


fects of any single variable which ma: 
affect the leucocyte eount. i Grarre\ 
finds that his extensive data ndicate 


conclusively that the ordinary morning 
meal had no apparent effect upon the 
activity level ot subjects when they pre 
sented themselves at the labor; tory, but 
more significant was the fact that when 
these subjects assumed the reeumbent 
posture the leucocyte count dropped ae 
cording to rule and the basal level for 
the individual was reached in approx! 
mately an hour, and remained at this 
low level without variation for several 
hours provided the subject remained un 
disturbed ; there was no rise after two or 
three hours, 7.e., there was no evidence 
a digestive leucoeytosis In like 
manner a second mid-day meal in no 
way affected the return of the leucoevt 


count to the low basal lev 

If one subject is given a heavy meal 
and the other POeS ntirely without food, 
the two show exactly the same variations 
yf form if the individuals act in the sam: 


way, é.g., lie down at the same time and 


risé ror the ordinary activities ot the day 
simultaneously. There is evidently no 


difference in level attributable to food 
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